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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
device permitting to display a picture of high gradations, 
while suppressing increase in a driving frequency of a 
source signal line driving circuit. 

SOLUTION: A single pixel has a plurality of sub-pixels of 
an equal effective light emitting area, and the gradation 
of the pixel is controlled by using all the sub-frame 
periods appearing in each sub-pixel. Further, in the light 
emitting device of this invention, for example, when time 
gradation is performed according to a binary code 
method, it is allowed that a sub-frame period of a specific 
bit is divided into a plurality of sub-frames, and the 
divided sub-frame periods are not continuously made to 
appear, but a sub-frame period of other bit of a non- 

display period is arranged in-between. Moreover, in the non-display period, the light emitting 
elements do not emit light in all the pixels of the pixel part. 
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* NOTICES * 
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damages caused by the use o£ this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is luminescence equipment characterized by being luminescence equipment which has two 
or more pixels, for said two or more pixels having two or more sub-picture elements, respectively, for 
said two or more sub-picture elements having the light emitting device, respectively, and said two or 
more sub-picture elements having a mutually equal effective luminescence area. 

[Claim 2] It is luminescence equipment characterized by being luminescence equipment which has two 
or more pixels, said two or more pixels having two or more sub-picture elements, respectively, said two 
or more sub-picture elements having a light emitting device and TFT, respectively, the current which 
flows to said light emitting device being controlled by said TFT, and said two or more sub-picture 
elements having a mutually equal effective luminescence area, 

[Claim 3] Said all polarities of TFT that said two or more sub-picture elements have in claim 2, 
respectively are luminescence equipment characterized by the same thing. 

[Claim 4] Electronic equipment characterized by using said luminescence equipment in any 1 term of 
claim 1 thru/or claim 3. 

[Claim 5] Are the drive approach of luminescence equipment of having two or more pixels, and said two 
or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements have the light emitting device, respectively. Said two or more sub-picture elements Effective 
luminescence area is equal mutually and the die length of the period said whose light emitting device is 
in a luminescence condition by being controlled by the digital video signal in each of two or more of 
said sub-picture elements The drive approach of the luminescence equipment characterized by 
controlling the gradation displayed in each of two or more of said pixels. 

[Claim 6] Are the drive approach of luminescence equipment of having two or more pixels, and said two 
or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements have the light emitting device, respectively. Said two or more sub-picture elements Effective 
luminescence area is equal mutually and it sets to said two or more sub-picture elements. Two or more 
subframe periods appear during an one-frame period, and it sets to each of two or more of said subframe 
periods. It is chosen by each bit of a digital video signal whether said light emitting device of two or 
more of said sub-picture elements will be in a luminescence condition or it will be in a nonluminescent 
condition. The drive approach of the luminescence equipment characterized by the number of gradation 
displayed in each of two or more of said pixels becoming higher as total of the die length of the 
subframe period which has said light emitting device in a luminescence condition in each of two or more 
of said sub-picture elements becomes long. 

[Claim 7] Are the drive approach of luminescence equipment of having two or more pixels, and said two 
or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements have a light emitting device, the 1st TFT, the 2nd TFT, and the 3rd TFT, respectively, and set 
them to said two or more sub-picture elements of all. Said 1st TFT is tumed on at the same period, and 
when said 1st TFT is ON, the potential of a digital video signal is given to the gate electrode of said 2nd 
TFT. By switching of said 2nd TFT being controlled by potential of said digital video signal It is chosen 
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whether said light emitting device will be in a luminescence condition or it will be in a nonluminescent 
condition, and when said 3rd TFT is ON, said light emitting device will be in a nonluminescent 
condition. In each of two or more of said sub-picture elements, the die length of the period said whose 
light emitting device is in a luminescence condition by being controlled by said digital video signal It is 
the drive approach of the luminescence equipment characterized by controlling the gradation displayed 
in each of two or more of said pixels, and said two or more sub-picture elements having a mutually 
equal effective luminescence area. 

[Claim 8] Are the drive approach of luminescence equipment of having two or more pixels, and said two 
or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements A light emitting device, the 1st TFT, the 2nd TFT, the 3rd TFT, It has the source signal line, 
the gate signal line for writing, the gate signal line for elimination, and the current supply line, 
respectively. The gate electrode of said 1st TFT is connected to said gate signal line for writing. Said the 
1st source field and drain field of TFT One side is connected to said source signal line, and another side 
is connected to the gate electrode of said 2nd TFT. The source field of said 2nd TFT is connected to the 
pixel electrode with which said light emitting device has a drain field at said current supply line. The 
gate electrode of said 3rd TFT is connected to said gate signal line for elimination. Said the 3rd source 
field and drain field of TFT One side is connected to said current supply line, and another side is 
connected to the gate electrode of said 2nd TFT. The gate signal line for writing which said two or more 
pixels have, respectively is chosen as the same period. In each of two or more of said sub-picture 
elements, the die length of the period said whose light emitting device is in a luminescence condition by 
being controlled by the digital video signal inputted into said source signal line It is the drive approach 
of the luminescence equipment characterized by controlling the gradation displayed in each of two or 
more of said pixels, and said two or more sub-picture elements having a mutually equal effective 
luminescence area. 

[Claim 9] Are the drive approach of luminescence equipment of having two or more pixels, and said two 
or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd TFT, the source signal line, the 
gate signal line for elimination, and the current supply line, respectively. Said two or more sub-picture 
elements Are sharing the gate signal line for writing in the same pixel, and the gate electrode of said 1st 
TFT is connected to said gate signal line for writing. Said the 1st source field and drain field of TFT One 
side is connected to said source signal line, and another side is connected to the gate electrode of said 
2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with which said light 
emitting device has a drain field at said current supply line. The gate electrode of said 3rd TFT is 
connected to said gate signal line for elimination. Said the 3rd source field and drain field of TFT One 
side is connected to said current supply line, and another side is connected to the gate electrode of said 
2nd TFT. The gate signal line for writing which said two or more pixels have, respectively is chosen as 
the same period. In each of two or more of said sub-picture elements, the die length of the period said 
whose light emitting device is in a luminescence condition by being controlled by the digital video 
signal inputted into said source signal line It is the drive approach of the luminescence equipment 
characterized by controlling the gradation displayed in each of two or more of said pixels, and said two 
or more sub-picture elements having a mutually equal effective luminescence area. 
[Claim 10] Are the drive approach of luminescence equipment of having two or more pixels, and said 
two or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements A light emitting device, the 1st TFT, the 2nd TFT, the 3rd TFT, It has the source signal line, 
the gate signal line for writing, and the gate signal line for elimination, respectively. Said two or more 
sub-picture elements are sharing the current supply line in the same pixel. The gate electrode of said 1st 
TFT is connected to said gate signal line for writing. Said the 1st source field and drain field of TFT One 
side is connected to said source signal line, and another side is connected to the gate electrode of said 
2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with which said light 
emitting device has a drain field at said current supply line. The gate electrode of said 3rd TFT is 
connected to said gate signal line for elimination. Said the 3rd source field and drain field of TFT One 
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side is connected to said current supply line, and another side is connected to the gate electrode of said 
2nd TFT. The gate signal line for writing which said two or more pixels have, respectively is chosen as 
the same period. In each of two or more of said sub-picture elements, the die length of the period said 
whose light emitting device is in a luminescence condition by being controlled by the digital video 
signal inputted into said source signal line It is the drive approach of the luminescence equipment 
characterized by controlling the gradation displayed in each of two or more of said pixels, and said two 
or more sub-picture elements having a mutually equal effective luminescence area. 
[Claim 11] Are the drive approach of luminescence equipment of having two or more pixels, and said 
two or more pixels have two or more sub-picture elements, respectively. Said two or more sub-picture 
elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd TFT, the source signal line, and 
the gate signal line for elimination, respectively. Said two or more sub-picture elements The gate signal 
line for writing and the current supply line are shared in the same pixel. The gate electrode of said 1st 
TFT is connected to said gate signal line for writing. Said the 1st source field and drain field of TFT One 
side is connected to said source signal line, and another side is connected to the gate electrode of said 
2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with which said light 
emitting device has a drain field at said current supply line. The gate electrode of said 3rd TFT is 
connected to said gate signal line for elimination. Said the 3rd source field and drain field of TFT One 
side is connected to said current supply line, and another side is connected to the gate electrode of said 
2nd TFT. The gate signal line for writing which said two or more pixels have, respectively is chosen as 
the same period. In each of two or more of said sub-picture elements, the die length of the period said 
whose light emitting device is in a luminescence condition by being controlled by the digital video 
signal inputted into said source signal line It is the drive approach of the luminescence equipment 
characterized by controlling the gradation displayed in each of two or more of said pixels, and said two 
or more sub-picture elements having a mutually equal effective luminescence area. 
[Claim 12] All the polarities of said 1st TFT which said two or more sub-picture elements have in any 1 
term of claim 7 thru/or claim 11, respectively are the drive approaches of the luminescence equipment 
characterized by the same thing. 

[Claim 13] All the polarities of said 2nd TFT which said two or more sub-picture elements have in any 1 
term of claim 7 thru/or claim 11, respectively are the drive approaches of the luminescence equipment 

characterized by the same thing. 

[Claim 14] All the polarities of said 3rd TFT which said two or more sub-picture elements have in any 1 
term of claim 7 thru/or claim 11, respectively are the drive approaches of the luminescence equipment 
characterized by the same thing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the panel for a display which enclosed the light 
emitting device formed on the substrate between this substrate and covering material. Moreover, it is 
related with the module for a display which mounted IC in this panel for a display. In addition, in this 
specification, the panel for a display and the module for a display are named luminescence equipment 
generically. This invention relates to the electronic equipment which used the drive approach of this 
luminescence equipment, and this luminescence equipment further. 
[0002] 

[Description of the Prior Art] Since a light emitting device emits light itself, while its visibility is high, 
and it does not need a required back light with a liquid crystal display (LCD) but is the the best for thin- 
shape-izing, there is no limit also in an angle of visibility. Therefore, the luminescence equipment using 
a light emitting device attracts attention in recent years as a display which replaces CRT and LCD. 
[0003] A light emitting device has the layer (it is hereafter described as an organic compound layer) 
containing the organic compound with which the luminescence (Electro Luminescence) generated by 
adding electric field is obtained, an anode plate layer, and catholyte. Although the luminescence in an 
organic compound has luminescence (phosphorescence) at the time of returning from luminescence at 
the time of returning from a singlet excitation state to a ground state (fluorescence), and a triplet 
excitation state to a ground state, which luminescence may be used with the luminescence equipment of 
this invention. 

[0004] In addition, on these specifications, all the layers prepared between an anode plate and cathode 
are defined as an organic compound layer. A luminous layer, a hole injection layer, an electronic 
injection layer, an electron hole transportation layer, an electronic transportation layer, etc. are 
concretely contained in an organic compound layer. It may have fundamentally the structure to which it 
has the light emitting device and it carried out the laminating of the structure where the laminating of an 
anode plate / luminous layer / the cathode was carried out to order to order, such as an anode plate / hole 
injection layer / luminous layer / cathode, and an anode plate / hole injection layer / luminous layer / 
electronic transportation layer / cathode, in addition to this structure. 

[0005] Moreover, in this specification, if a light emitting device is driven, it will call making a light 
emitting device emit Ught. Moreover, in this specification, the component formed in an anode plate, an 

organic compound layer, and cathode is called a light emitting device. 

[0006] By the way, the drive approach of luminescence equipment of having a light emitting device 
mainly has an analog drive and a digital drive. Since the digital video signal (digital video signal) which 
has image information is used as it is, without changing into an analog and a digital drive can display an 
image corresponding to digitization of a broadcasting electric-wave, it is especially promising. 
[0007] There is the time-sharing driving method for performing a gradation display by controlling the 
die length which a pixel turns on in the drive approach that the binary electrical potential difference 
which a digital video signal has performs a gradation display. 
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[0008] By the time-sharing driving method, an one-frame period is divided at two or more subframe 
periods. And in each subframe period, it is chosen whether each pixel lights up with a digital video 
signal or it does not carry out. The gradation of this pixel is called for in integrating the die length of the 
subframe period which the pixel turned on among all the subframe periods that appear during an one- 
frame period. 
[0009] 

[Problem(s) to be Solved by the Invention] Hereafter, the stmcture and its drive approach of the general 
picture element part of luminescence equipment are explained. 

[0010] The enlarged drawing of the picture element part 7000 of common thing luminescence 
equipment is shown in drawing 17 (A). The picture element part 7000 has the source signal lines Sl-Sx, 
the current supply lines VI- Vx, and the gate signal lines Gl-Gy. 

[001 1] The field equipped with the source signal lines Sl-Sx, the current supply lines VI- Vx, and every 
one gate signal lines Gl-Gy is equivalent to a pixel 7001. Two or more pixels 7001 are arranged at the 
picture element part 7000 at the shape of a matrix. 

[0012] The enlarged drawing of a pixel 7001 is shown in drawing 17 (B). The pixel 7001 has the source 
signal line Si (any 1 of Sl-Sx(es)), the current supply line Vi (any 1 of Vl-Vx(es)), and the gate signal 
line Gj (any 1 of Gl-G(ies)). 

[0013] The pixel 7001 has TFT7002 for switching, TFT7003 for a drive, the light emitting device 7004, 
and the capacitor 7005. 

[0014] The gate electrode of TFT7002 for switching is connected to the gate signal line Gj. Moreover, 
as for the source field and drain field of TFr7002 for switching, one side is connected to the capacitor 
7005 which the gate electrode of TFT7003 for a drive and each pixel have [ another side ] in the source 
signal line Si, respectively. 

[0015] Moreover, as for the source field and drain field of TFT7003 for a drive, one side is connected to 
the current supply line Vi, and another side is connected to the pixel electrode of a light emitting device 
7004. The current supply line Vi is connected to the capacitor 7005. 

[0016] A light emitting device 7004 has the organic compound layer prepared between an anode plate, 
cathode, and an anode plate and cathode. When the anode plate has connected with the source field of 
TFT7003 for a drive, or a drain field, let an anode plate as a pixel electrode and let cathode be a 
counterelectrode. Conversely, when cathode has connected with the source field of TFT7003 for a drive, 
or a drain field, let cathode as a pixel electrode and let an anode plate be a counterelectrode. 
[0017] Fixed potential (opposite potential) is given to the counterelectrode of a light emitting device 
7004. Moreover, fixed potential (power-source potential) is given to the current supply line Vi. Power- 
source potential and opposite potential are given according to the power source established by external 
IC of the panel for a display etc. 

[0018] Next, the luminescence equipment which has the configuration shown in drawing 17 explains the 
case where it displays using the time-sharing driving method, using drawing 18 . By the time-sharing 
driving method, two or more subframe periods are established within the one-frame period. Drawin g 18 
shows the timing to which a subframe period appears in the luminescence equipment which has the 
configuration shown in drawing 17 , an axis of abscissa shows a time scale and the axis of ordinate 
shows the location of a gate signal line. 

[0019] In drawing 18 , n subframe periods (n is the natural number) SFl-SFn are established during the 
one-frame period. And in each of n subframe periods, the digital video signal for 1 bit is inputted into 
each pixel. By this digital video signal, it is chosen whether the light emitting device of each pixel emits 
light or it does not carry out. 

[0020] If the above-mentioned actuation is explained in more detail, TFT7002 for switching connected 
to each gate signal line will be tumed on by the gate signal lines Gl-Gy being chosen in order. In 
addition, it means that all TFT(s) by which the gate electrode was connected to this signal line as a 
signal line is chosen in this specification are tumed on. 

[0021] And when each gate signal line is chosen, the digital video signal for 1 bit is inputted into the 
gate electrode of TFT7003 for a drive through TFr7002 for switching of ON from the source signal 
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lines Sl-Sy. 

[0022] As for TFT7003 for a drive, switching is controlled by the digital video signal. If TFr7003 for a 
drive is ON, power-source potential will be given to the pixel electrode of a light emitting device 7004, 
and a light emitting device 7004 will emit light according to the potential difference of power-source 
potential and opposite potential. On the contrary, if TFT7003 for a drive is off, since power-source 
potential will not be given to the pixel electrode of a light emitting device 7004, a light emitting device 
7004 does not emit light. In addition, a luminescence condition, and a call and the condition of not 
emitting light are called a nonluminescent condition for the condition that the light emitting device is 
emitting light in this specification. 

[0023] If a digital video signal is inputted into all pixels, one subframe period will expire and the next 
subframe period will be started. And the actuation mentioned above is repeated and it is chosen in each 
of the subframe periods SFl-SFn whether the light emitting device 7004 of each pixel emits light or it 
does not carry out. The height of the gradation which each pixel displays is controlled by this, and one 
image is displayed in an one-frame period. 

[0024] By the way, by the drive approach mentioned above, when displaying using a n-bit digital video 
signal, it is necessary to establish at least n subframe periods within an one-frame period. Therefore, if 
the number of bits of a digital video signal is made [ many J in order to make the number of gradation of 
an image high, the number of the subframe periods estabUshed within an one-frame period will increase. 

[0025] It is desirable to establish 60 or more frame periods in 1 second with usual luminescence 
equipment. When the number of the images displayed in 1 second becomes less than 60, a flicker of an 
image may begin to be visually conspicuous. Then, in order to suppress a flicker of an image, when it is 
going to display an image with the high number of gradation, without dropping frame frequency, it is 
necessary to shorten the die length of a subframe period. 

[0026] However, if the die length of a subframe period is shortened, the problem that the rate which 
inputs a digital video signal into a pixel cannot be equivalent to the die length of a subframe period will 
arise. Drawing 19 is used for below and this problem is explained to it in detail. 

[0027] Drawing 19 shows the timing to which the subframe periods SF (k-1), SFk, and SF (k+1) (k is 
the natural number of arbitration) in the general time-sharing driving method appear, an axis of abscissa 
shows a time scale and the axis of ordinate shows the location of a gate signal line. Moreover, tl shows 
the die length of the period when the digital video signal for 1 bit is inputted into all pixels in the 
subframe period SFk, and t2 shows the die length of the subframe period SFk in the pixel of each Rhine. 
In addition, the pixel for one line has the same gate signal line. 

[0028] Drawing 19 (A) shows the case of tl <=t2, and drawing 19 (B) shows the case of tl>t2. 
[0029] By the time in the case of tl <=t2 shown in drawing 19 (A) the k-th subframe period SFk expires 
and the next subframe period SF (k-hl) of eye watch (k+1) is started, the digital video signal for 1 bit 
will be inputted into all pixels. Therefore, the input to the pixel of the digital video signal for 1 bit and 
the input to the pixel of the following digital video signal for 1 bit are not performed in parallel in the 
same picture element part. 

[0030] However, in the case of tl>t2 shown in drawing 19 (B), even if the k-th subframe period SFk 
expires, the input of the digital video signal for 1 bit to a pixel is not completed. That is, in parallel to the 
input to the pixel of the digital video signal for 1 bit, the input to the pixel of the following digital video 
signal for 1 bit must be started. 

[0031] Although the drive which was set to tl>t2 and shown in drawing 19 (B) had to be performed 
when the subframe period t2 was shortened in order to make the number of gradation high, with the 
luminescence equipment of a configuration of that drawing 17 showed, it was impossible. Even if it 
shortens the subframe period t2, in order to be referred to as tl <=t2, it will be necessary to shorten the 
die length of the period tl which inputs the digital video signal for 1 bit into all pixels. 
[0032] In order to shorten tl, it is necessary to make high drive frequency of the source signal-line drive 
circuit which is controlling the input of the digital video signal to a source signal line. However, when 
drive frequency of a source signal-line drive circuit was made high too much, it becomes impossible for 
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the transistor which a source signal-line drive circuit has to have not been unable to respond to drive 

frequency, and actuation was impossible or difficulty may have come out on dependability. 

[0033] It asks for the luminescence equipment of a new configuration which can display an image with 

the high number of gradation in view of the problem mentioned above. 

[0034] 

[Means for Solving the Problem] The luminescence equipment of this invention has the sub-picture 
element of plurality [ pixel / one ], and the area (effective lunfiinescence area) from which, as for each 
sub-picture element, luminescence is actually obtained is mutually equal. In addition, the effective 
luminescence area of a light emitting device points out the area of the field which is not interrupted by 
what does not penetrate light, such as TFT, wiring, etc. with which the light emitted among the pixel 
electrodes which a light emitting device has was formed on the substrate. 

[0035] And the gradation of the pixel concerned is controlled by this invention using all the subframe 
periods that appear in each sub-picture element, respectively. 

[0036] Even if the above-mentioned configuration increases the number of the subframe periods 
established at an one-frame period, it can stop that the die length of each subframe period becomes 
short. Therefore, it can stop that the period (write-in period) which inputs the digital video signal of a 
pixel becomes short, therefore, frame frequency — not dropping — in addition ~ and it becomes possible 
to display an image with the high number of gradation, stopping that the drive frequency of a source 
signal-line drive circuit becomes high. 

[0037] Moreover, unlike the general surface-integral rate driving method, the effective luminescence 
area of a sub-picture element is almost the same. Since the design mle was applied and designed to the 
smallest sub-picture element by the general surface-integral rate driving method, highly-minute-izing 
was difficult. However, since the luminescence equipment of this invention has an almost the same 
effective luminescence area of a sub-picture element even if the number of gradation increases, highly- 
minute-izing is possible. 

[0038] Furthermore, with the luminescence equipment of this invention, when performing time amount 
gradation by the binary-code method, for example, the subframe period of a specific bit was divided at 
two or more subframe periods, the divided subframe period was not made to appear continuously, but 
the period (non-display period) which does not perform the subframe period of other bits or a display in 
between may be established. In addition, in a non-display period, a light emitting device emits light in 
no pixels of a picture element part. 

[0039] The above-mentioned configuration can protect generating of an animation false profile. 
[0040] in addition - and with the luminescence equipment of this invention, in order to prevent 
generating of an animation false profile, even if it divides a subframe period, it can stop that the die 
length of one subframe period becomes short, and the height of the drive frequency of a source signal- 
line drive circuit can be stopped. 

[0041] Below, the configuration of this invention is shown. 

[0042] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels, said two or more pixels have two or more sub-picture elements, respectively, said two or more 
sub-picture elements have the light emitting device, respectively, and said two or more sub-picture 
elements are luminescence equipment characterized by effective luminescence area being mutually 
equal. 

[0043] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively, and said two or 
more sub-picture elements have the light emitting device, respectively. Said two or more sub-picture 
elements Effective luminescence area is equal mutually and the die length of the period said whose light 
emitting device is in a luminescence condition by being controlled by the digital video signal in each of 
two or more of said sub-picture elements It is luminescence equipment characterized by controlling the 
gradation displayed in each of two or more of said pixels. 

[0044] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively, and said two or 
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more sub-picture elements have the light emitting device, respectively. Said two or more sub-picture 
elements Effective luminescence area is equal mutually and it sets to said two or more sub-picture 
elements. Two or more subframe periods appear during an one-frame period, and it sets to each of two 
or more of said subframe periods. It is chosen by each bit of a digital video signal whether said light 
emitting device of two or more of said sub-picture elements will be in a luminescence condition or it 
will be in a nonluminescent condition. The more total of the die length of the subframe period which has 
said light emitting device in a luminescence condition in each of two or more of said sub-picture 
elements becomes long, the more it is luminescence equipment characterized by the number of gradation 
displayed in each of two or more of said pixels becoming high. 

[0045] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels, said two or more pixels have two or more sub-picture elements, respectively, said two or more 
sub-picture elements have a light emitting device and TFT, respectively, the current which flows to said 
light emitting device is controlled by said TFT, and said two or more sub-picture elements are 
luminescence equipment characterized by effective luminescence area being mutually equal. 
[0046] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively, said two or more 
sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, and the 3rd TFT, 
respectively, and it sets to said two or more sub-picture elements of all. Said 1st TFT is turned on at the 
same period, and when said 1st TFT is ON, the potential of a digital video signal is given to the gate 
electrode of said 2nd TFT. By switching of said 2nd TFT being controlled by potential of said digital 
video signal It is chosen whether said Ught emitting device will be in a luminescence condition or it will 
be in a nonluminescent condition, and when said 3rd TFT is ON, said light emitting device will be in a 
nonluminescent condition. In each of two or more of said sub-picture elements, the die length of the 
period said whose light emitting device is in a luminescence condition by being controlled by said 
digital video signal The gradation displayed in each of two or more of said pixels is controlled, and said 
two or more sub-picture elements are luminescence equipment characterized by effective luminescence 
area being mutually equal. 

[0047] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively. Said two or more 
sub-picture elements A light emitting device. The 1st TFT, the 2nd TFT, the 3rd TFT, a source signal 
line, the gate signal line for writing. Have the gate signal line for elimination, and the current supply 
line, respectively, and the gate electrode of said 1st TFT is connected to said gate signal line for writing. 
Said the 1st source field and drain field of TFT One side is connected to said source signal li ne, a nd 
another side is connected to the gate electrode of said 2nd TFT. The source field of said 2nd TFT is 
connected to the pixel electrode with which said light emitting device has a drain field at said current 
supply line. The gate electrode of said 3rd TFT is connected to said gate signal line for elintiination. Said 
the 3rd source field and drain field of TFT One side is connected to said current supply line, and another 
side is connected to the gate electrode of said 2nd TFT. The gate signal line for writing which said two 
or more pixels have, respectively is chosen as the same period. In each of two or more of said sub- 
picture elements, the die length of the period said whose light emitting device is in a luminescence 
condition by being controlled by the digital video signal inputted into said source signal line The 
gradation displayed in each of two or more of said pixels is controlled, and said two or more sub-picture 
elements are luminescence equipment characterized by effective luminescence area being mutually 
equal. 

[0048] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively. Said two or more 
sub-picture elements A light emitting device, It has the 1st TFT, 2nd TFT, 3rd TFT, source signal line, 
gate signal line for elimination, and current supply line, respectively. Said two or more sub-picture 
elements Are sharing the gate signal line for writing in the same pixel, and the gate electrode of said 1st 
TFT is connected to said gate signal line for writing. Said the 1st source field and drain field of TFT One 
side is connected to said source signal line, and another side is connected to the gate electrode of said 



JP,2002-278478,A [DETAILED DESCRIPTION] 



Page 6 of 3 1 



2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with which said light 
emitting device has a drain field at said current supply line. The gate electrode of said 3rd TFT is 
connected to said gate signal line for elimination. Said the 3rd source field and drain field of TFT One 
side is connected to said current supply line, and another side is connected to the gate electrode of said 
2nd TFT. The gate signal line for writing which said two or more pixels have, respectively is chosen as 
the same period. In each of two or more of said sub-picture elements, the die length of the period said 
whose light emitting device is in a luminescence condition by being controlled by the digital video 
signal inputted into said source signal line The gradation displayed in each of two or more of said pixels 
is controlled, and said two or more sub-picture elements are luminescence equipment characterized by 
effective luminescence area being mutually equal. 

[0049] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively. Said two or more 
sub-picture elements A light emitting device. It has the 1st TFT, the 2nd TFT, the 3rd TFT, the source 
signal line, the gate signal line for writing, and the gate signal line for elimination, respectively. Said 
two or more sub-picture elements are sharing the current supply line in the same pixel. The gate 
electrode of said 1st TFT is connected to said gate signal line for writing. Said the 1st source field and 
drain field of TFT One side is connected to said source signal line, and another side is connected to the 
gate electrode of said 2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with 
which said light endtting device has a drain field at said current supply line. The gate electrode of said 
3rd TFT is connected to said gate signal line for elimination. Said the 3rd source field and drain field of 
TFT One side is connected to said current supply line, and another side is connected to the gate 
electrode of said 2nd TFT. The gate signal line for writing which said two or more pixels have, 
respectively is chosen as the same period. In each of two or more of said sub-picture elements, the die 
length of the period said whose light emitting device is in a luminescence condition by being controlled 
by the digital video signal inputted into said source signal line The gradation displayed in each of two or 
more of said pixels is controlled, and said two or more sub-picture elements are luminescence equipment 
characterized by effective luminescence area being mutually equal. 

[0050] Invention indicated on these specifications is luminescence equipment which has two or more 
pixels. Said two or more pixels have two or more sub-picture elements, respectively. Said two or more 
sub-picture elements A light emitting device, It has the 1st TFT, the 2nd TFT, the 3rd TFT, the source 
signal line, and the gate signal line for elimination, respectively. Said two or more sub-picture elements 
The gate signal line for writing and the current supply line are shared in the same pixel. The gate 
electrode of said 1st TFT is connected to said gate signal line for writing. Said the 1st source field and 
drain field of TFT One side is connected to said source signal line, and another side is connected to the 
gate electrode of said 2nd TFT. The source field of said 2nd TFT is connected to the pixel electrode with 
which said light emitting device has a drain field at said current supply line. The gate electrode of said 
3rd TFT is connected to said gate signal line for elimination. Said the 3rd source field and drain field of 
TFT One side is connected to said current supply line, and another side is connected to the gate 
electrode of said 2nd TFT. The gate signal line for writing which said two or more pixels have, 
respectively is chosen as the same period. In each of two or more of said sub-picture elements, the die 
length of the period said whose light emitting device is in a luminescence condition by being controlled 
by the digital video signal inputted into said source signal line The gradation displayed in each of two or 
more of said pixels is controlled, and said two or more sub-picture elements are luminescence equipment 
characterized by effective luminescence area being mutually equal. 

[0051] This invention may be characterized by all the polarities of said 1st TFT which said two or more 
sub-picture elements have, respectively being the same. 

[0052] This invention may be characterized by all the polarities of said 2nd TFT which said two or more 
sub-picture elements have, respectively being the same. 

[0053] This invention may be characterized by all the polarities of said 3rd TFT which said two or more 
sub-picture elements have, respectively being the same. 

[0054] This invention may be electronic equipment characterized by using said luminescence 
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equipment. 
[0055] 

[Embodiment of the Invention] The structure of the luminescence equipment of this invention is 
explained using drawing 1 and drawing 2 . Drawing 1 (A) is the block diagram of the panel for a display 
contained in the luminescence equipment of this invention. On the substrate (not shown), the picture 
element part 100, the source signal-line drive circuit 101, the gate signal line drive circuit 102 for 
writing, and the gate signal line drive circuit 103 for elimination are formed. 

[0056] In addition, with the gestalt of this operation, although the picture element part 100 and the drive 
circuit group (the source signal-line drive circuit 101, the gate signal line drive circuit 102 for writing, 
and the gate signal line drive circuit 103 for elimination are included) are formed on the same substrate, 
this invention is not limited to this configuration. It may be formed on the substrate with which a picture 
element part 100 differs from a drive circuit group, and you may connect mutually through connectors, 
such as FPC. 

[0057] Moreover, the number of the source signal-line drive circuit 101 and gate signal line drive 
circuits (the gate signal line drive circuit 102 for writing and the gate signal line drive circuit 103 for 
elimination are included) is not limited to the number shpwn in drawing 1 (A). One or more source 
signal-line drive circuits 101 should just be formed. Moreover, one gate signal line drive circuit may be 
substituted for the gate signal line drive circuit 102 for writing, and the gate signal line drive circuit 103 
for elimination that one or more gate signal line drive circuits should just be prepared. 
[0058] Two or more pixels 104 are formed in the picture element part 100 in the shape of a matrix, and 
each pixel 104 has two or more sub-picture elements. In addition, the number of the sub-picture 
elements which each pixel has has as much as possible good production without limit. With the gestalt 
of this operation, in order to give explanation intelligible, one pixel 104 explains the example which has 
the 1st sub-picture element 105 and two sub-picture elements of the 2nd sub-picture element 106. 
[0059] The circuit diagram of a pixel is shown in drawing 1 (B). The 1st sub-picture element 105 and 
the 2nd sub-picture element 106 which a pixel 104 has are sharing one current supply line V__i (i is the 
number of the arbitration of 1-x), and one gate signal line GaJ for writing (the number of the arbitration 
of j 1-y). In addition, no sub-picture elements not necessarily need to share a current supply line. 
However, the current supply line which all sub-picture elements have in this case is maintained at the 
same potential. 

[0060] Moreover, the 1st sub-picture element 105 and the 2nd sub-picture element 106 have every one 
different source signal line, and make the source signal line with which 1st source signal-line SL_i (i is 
the number of the arbitration of 1-x) and the 2nd sub-picture element 106 have the source signal line 
which the 1st sub-picture element 105 has 2nd source signal-line SR_i (i is the number of the arbitration 
of 1-x) with the gestalt of this operation. 

[0061] Moreover, the 1st sub-picture element 105 and the 2nd sub-picture element 106 It has every one 
different gate signal line for elimination. With the gestalt of this operation The gate signal line for 
elimination by which gate signal line GeLJ for the 1st elimination (the number of the arbitration of j 1- 
y) and the 2nd sub-picture element 106 have the gate signal line for elimination which the 1st sub- 
picture element 105 has is made into gate signal line GeRJ for the 2nd elimination (the number of the 
arbitration of j 1 -y). 

[0062] Moreover, each sub-picture element has TFTl 10 for switching (the 1st TFT), TFTl 1 1 for a drive 
(the 2nd TFT), TFTl 12 for elimination (the 3rd TFT), the light emitting device 113, and the capacitor 
1 14, respectively. 

[0063] The gate electrode of TFTl 10 for switching which each sub-picture element has is connected to 
gate signal line Ga_j for writing. Moreover, another side is connected to the gate electrode of TFTl 11 
for a drive which each sub-picture element has at the source signal line with which, as for the source 
field and drain field of TFTl 10 for switching which each sub-picture element has, each sub-picture 
element has one side. In the case of the gestalt of this operation, the source field and drain field of 
TFTl 10 for switching which the 1st sub-picture element 105 has are connected to the gate electrode of 
TFTl 11 for a drive with which, as for one side, the 1st sub-picture element 105 has another side in 1st 



JP,2002-278478,A [DETAILED DESCRIPTION] 



Page 8 of 31 



source signal-line SL_i. Moreover, the source field and drain field of TFTl 10 for switching which the 
2nd sub-picture element 106 has are connected to the gate electrode of TFTl 1 1 for a drive with which, 
as for one side, the 2nd sub-picture element 106 has another side in 2nd source signal-line SR_i. 
[0064] It connects with the pixel electrode of a light emitting device 113 with which, as for the source 
field of TFTl 1 1 for a drive which each sub-picture element has, each sub-picture element has a drain 
field in current supply line V_i, respectively. 

[0065] Moreover, TFTl 12 for elimination which each sub-picture element has is connected to the gate 
signal line for elimination which each sub-picture element has, respectively. In the case of the gestalt of 
this operation, the gate electrode of TFTl 12 for elimination which the 1st sub-picture element 105 has is 
connected to gate signal line GeLj for the 1st elimination, and the gate electrode of TFTl 12 for 
elimination which the 2nd sub-picture element 106 has is connected to gate signal line GeRJ for the 
2nd elimination. 

[0066] Moreover, the source field and drain field of TFTl 12 for elimination which each sub-picture 
element has are connected to the gate electrode of TFTl 1 1 for a drive with which, as for one side, each 
sub-picture element has another side in current supply line V_i. 

[0067] The circuit diagram of the picture element part 100 shown in drawing 2 at drawing 1 (A) is 
shown. 1st source signal-line SL_l-SL_x, 2nd source signal-line SR_l-SR_x, the current supply line 
V_l - V_x, gate signal line Ga_l-Ga_y for writing, gate signal line GeL_l-GeL_y for the 1st 
elimination, and gate signal line GeR_l-GeR_y for the 2nd elimination are prepared in the picture 
element part 100. 

[0068] In addition, the number of the 1st source signal line which a picture element part 100 has, and 
current supply lines is not necessarily the same. The same is not necessarily said of the number of the 
2nd source signal line which a picture element part 100 has, and current supply lines. Moreover, the 
number of the gate signal line for writing which a picture element part 100 has, and the gate signal lines 
for the 1st elimination is not necessarily the same. The same is not necessarily said of the number of the 
gate signal line for writing which a picture element part 100 has, and the gate signal lines for the 2nd 
elimination. 

[0069] Next, the drive approach of the luminescence equipment of this invention which has the stmcture 
shown in drawing 1 and drawing 2 is explained. In addition, although the gestalt of this operation 
explains the case where it displays using a 6-bit digital video signal, the number of bits of the digital 
video signal which the luminescence equipment of this invention uses is not Umited to this. 
[0070] The timing to which the subframe period in the 1st sub-picture element 105 and the 2nd sub- 
picture element 106 which each pixel 104 has in drawing 3 appears is shown. In the 1st sub-picture 
element 105, the subframe period SF 6_1, SF2 and SF 4_1, SF 5_2, and SF 4_2 appear in order within 
an one-frame period. In the 2nd sub-picture element 106, the subframe period SF 5_1, SFl and SF 6_2, 
and SF3 and SF 6_3 appear in order within an one-frame period. 

[0071] In addition, the subframe periods SF1-SF3 support the digital video signal of the 1st bit - a triplet 
eye, respectively. Moreover, both the subframe periods [ SF / SF and / 4_2 ] 4_1 support the bit [ 4th ] 
digital video signal. Moreover, both the subframe periods [ SF / SF and / 5_2 ] 5_1 support the bit [ 5th ] 
digital video signal. Moreover, both the subframe periods [ SF / SF, SF / 6_2 /, and / 6_3 ] 6_1 support 
the bit [ 6th ] digital video signal. 

[0072] The timing by which the subframe period SF 5_1 is started in the 2nd sub-picture element 106 is 
the same as the timing by which the subframe period SF 6_1 is started in the 1st sub-picture element 
105. Similarly, the timing by which the subframe period SF 1 is started in the 2nd sub-picture element 
106 is the same as the timing by which the subframe period SF 2 is started in the 1st sub-picture element 
105. Similarly, the timing by which the subframe period SF 6_2 is started in the 2nd sub-picture element 
106 is the same as the timing by which the subframe period SF 4_1 is started in the 1st sub-picture 
element 105. Similarly, the timing by which the subframe period SF 3 is started in the 2nd sub-picture 
element 106 is the same as the timing by which the subframe period SF 5_2 is started in the 1st sub- 
picture element 105. Similarly, the timing by which the subframe period SF 6_3 is started in the 2nd 
sub-picture element 106 is the same as the timing by which the subframe period SF 4_2 is started in the 
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1st sub-picture element 105. 

[0073] Moreover, the ratio of die length is shown with the sequence that the subframe period which 
appears in each sub-picture element appears in Table 1 . In addition, the figure in a parenthesis is 
equivalent to the ratio of die length to other subframe periods of the subframe period concerned. 
[0074] 

[Table 1] ' 

SF2(2) I SF4 1(4) I SF5 2(8) I SF4_2(4) 1 1 
S"f1( 1) |sF6_2(11)| SF3(4) ISF6_3(11)II 



glJLjjjjgl lfSF6J(Tq) 
SF5_1(8) 



[0075] With the gestalt of this operation, it is SF1:SF2:SF3:(SF4_1+SF 4_2):(SF5_1+SF 5_2): 
(SF6_1+SF6_2+SF 6_3) =20:21:22:23:24:25. And it can be decided with a digital video signal in which 
subframe period a light emitting device will emit light, and it can perform a desired gradation display 
among 26 gradation in the combination of the subframe period which emits light. In addition, the ratio 
of the die length of the subframe period corresponding to [ when driving using a n-bit digital video 
signal ] each bit is 20:21. : - It is set to :2 (n-1). 

[0076] In addition, the sequence that a subframe period appears, and the bit to which the subframe 
period which appears in each sub-picture element corresponds have a selectable designer suitably. 
[0077] In addition, with the gestalt of this operation, the subframe period corresponding to the bit [ 4th ] 
digital video signal is divided into two, SF 4_1 and SF 4_2. Moreover, the subframe period 
corresponding to [ again ] the bit [ 6th ] digital video signal which is dividing the subframe period 
corresponding to the bit [ 5th ] digital video signal into two, SF 5_1 and SF 5_2, is divided into three, SF 
6_1, SF 6_2, and SF 6_3. However, the number of bits of the digital video signal with which the 
subframe period divided in this invention corresponds is not necessarily limited to this. 
[0078] One or plural are sufficient as the subframe period to divide. However, in other words, it is 
desirable the subframe period corresponding to a high order bit and to divide sequentially from the 
subframe period when die length is long. 

[0079] Moreover, as for to how many to be divided although the number of partitions of a subframe 

period has a selectable designer suitably, it is desirable to decide by balance of the drive rate of 

luminescence equipment and the display quality of an image demanded. 

[0080] Moreover, although the same thing of the die length of the divided subframe period 

corresponding to the digital video signal of the same bit is desirable, this invention is not limited to this. 

The die length of the divided subframe period does not necessarily need to be the same. 

[0081] Moreover, the number of partitions is not limited to this, either. And the subframe period could 

be divided, and the period (non-display period) which does not perform other subframe periods or a 

display may be established in between so that the divided subframe periods may not appear continuously 

in the same sub-picture element. In addition, in a non-display period, a light emitting device emits light 

in no pixels of a picture element part. 

[0082] The above-mentioned configuration can protect that an animation false profile occurs. However, 
this invention is not limited to this configuration and does not necessarily need to divide a subframe 
period. 

[0083] Next, actuation of the pixel in each subframe period is explained. Initiation of each subframe 
period inputs a digital video signal into all pixels in order. And it is chosen whether the light emitting 
device which the 1st sub-picture element 105 and the 2nd sub-picture element 106 have, respectively 
emits light using the information on 1 or 0 which this digital video signal has, or it does not carry out. 
[0084] It explains in more detail about the above-mentioned actuation. The gate signal line for writing 
which each pixel has first is chosen in order. In addition, every one gate signal line for writing is chosen, 
and two or more gate signal lines for writing are not chosen as coincidence. For example, if gate signal 
line GaJ for writing is chosen, TFTl 10 for switching by which the gate electrode was connected to gate 
signal line GaJ for writing will be turned on altogether. 

[0085] And the digital video signal of the bit corresponding to each subframe period is inputted into all 
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source signal lines (at this example, they are the 1st source signal line and the 2nd source signal line). 
That is, in SF1-SF3, the digital video signal of the 1st bit - a triplet eye is inputted, respectively. 
Moreover, the bit [ 4th ] digital video signal is inputted in both SF 4_1 and SF 4_2, the bit [ 5th ] digital 
video signal is inputted in both SF 5_1 and SF 5_2, and the bit [ 6th ] digital video signal is inputted in 
both SF 6_1, SF 6_2, and SF 6_3. However, the digital video signal of the bit corresponding to the 
subframe period which appears in the 1st sub-picture element is inputted into the 1st source signal line, 
and the digital video signal of the bit corresponding to the subframe period which appears in the 2nd 
sub-picture element is inputted into the 2nd source signal line. 

[0086] In the pixel shown in drawing 1 (B), the digital video signal of the number of bits corresponding 
to the subframe period which appears in 1st source signal-line SL_i in the 1st sub-picture element is 
inputted. Moreover, the digital video signal of the number of bits corresponding to the subframe period 
which appears in 2nd source signal-line SR_i in the 2nd sub-picture element is inputted. 
[0087] In each sub-picture element, a digital video signal is inputted into the gate electrode of TFTl 1 1 
for a drive through TFTl 10 for switching of ON. The switching is controlled by the digital video signal 
into which TFTl 1 1 for a drive was inputted. 

[0088] If TFTl 1 1 for a drive is ON, the potential (power-source potential) of a current supply line will 
be given to the pixel electrode of a light emitting device 113 through TFTl 1 1 for a drive. Therefore, the 
potential difference (light emitting device driver voltage) of power-source potential and opposite 
potential is impressed to the organic compound layer which a light emitting device 113 has, and a light 
emitting device 113 emits light. 

[0089] Conversely, if TFTl 1 1 for a drive is off, power-source potential will not be given to the pixel 
electrode of a Ught emitting device 113. Therefore, since light emitting device driver voltage is not 
impressed to an organic compound layer, a light emitting device 113 does not emit light. 
[0090] The above-mentioned actuation is performed in all the pixels of a picture element part, and a 
digital video signal is inputted into all pixels and concrete targets at each sub-picture element. In 
addition, it means that the potential of a digital video signal is given to the gate electrode of TFT for a 
drive of the pixel concerned or a sub-picture element as a digital video signal is inputted into a pixel or a 
sub-picture element in this specification. In addition, on these specifications, a period until it inputs a 
digital video signal into all pixels is written in, and it is called Period Ta. 

[0091] Next, before the write-in period Ta expires, or after ending, the gate signal line for the 1st 
elimination or the gate signal line for the 2nd elimination is chosen. If the gate signal line for the 1st 
elimination is chosen, TFTl 12 for elimination of the 1st sub-picture element 105 by which the gate 
electrode was connected to the gate signal line for the 1st elimination will be turned on altogether, and 
power-source potential will be given to the gate electrode of TFTl 1 1 for a drive of the 1st sub-picture 
element 105. Therefore, since the potential of a gate electrode and a source field becomes equal, 
TFTl 1 1 for a drive of the 1st sub-picture element 105 becomes off, and the light emitting device 1 13 of 
the 1st sub-picture element 105 will be in a nonluminescent condition. And a subframe period expires in 
the 1st sub-picture element 105. 

[0092] Similarly, if the gate signal line for the 2nd elin^nation is chosen, TFTl 12 for elimination of the 
2nd sub-picture element 106 by which the gate electrode was connected to the gate signal line for the 
2nd elimination will be turned on altogether, and power-source potential will be given to the gate 
electrode of TFTl 1 1 for a drive of the 2nd sub-picture element 106. Therefore, since the potential of a 
gate electrode and a source field becomes equal, TFTl 1 1 for a drive of the 2nd sub-picture element 106 
becomes off, and the light emitting device 1 13 of the 2nd sub-picture element 106 will be in a 
nonluminescent condition. And a subframe period expires in the 2nd sub-picture element 106. 
[0093] In addition, in the same pixel, the timing as which the gate signal line for the 1st elimination and 
the gate signal line for the 2nd elimination are chosen is not necessarily the same. The timing as which 
the gate signal line for the 1st elimination and the gate signal line for the 2nd elimination are chosen is 
decided by the die length of the subframe period which appears in the sub-picture element concerned. 
[0094] In addition, on these specifications, a period until all the gate signal lines for the 1st elimination 
are chosen, or a period until all the gate signal lines for the 2nd elimination are chosen is called the 
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elimination period Te. In addition, every one selection of the gate signal line for the 1st elimination is 
performed, and two or more are not chosen as coincidence. Similarly, every one selection of the gate 
signal line for the 2nd elimination is performed, and two or more are not chosen as coincidence. 
[0095] The timing from which the gate signal line for writing is chosen as drawing 4 (A) in the write-in 
period Ta is shown. Moreover, the timing from which the gate signal line for the 1st elimination is 
chosen as drawing 4 (B) in the elimination period Te which appeared in the 1st sub-picture element 105 
is shown. In addition, in the elimination period which appeared in the 2nd sub-picture element 106, 
since the timing as which the gate signal line for the 2nd elindnation is chosen is the same as the 1st sub- 
picture element 105, drawing 4 (B) can be referred to. 

[0096] And in the sub-picture element which the subframe period ended previously among two or more 
sub-picture elements which the same pixel has, the light emitting device is in the non-display condition 
until a subframe period expires in other sub-picture elements. And after a subframe period expires in all 
sub-picture elements, in all the sub-picture elements that the pixel concerned has, the next subframe 
periods are started all at once. In addition, a light emitting device after a previous subframe period 
expires until the next subframe period is started calls the period in a nonluminescent condition the non- 
display period BF. 

[0097] Moreover, the difference of the die length of subframe periods can be contracted by dividing a 
subframe period, therefore, the difference of the die length of the subframe period which two or more 
sub-picture elements which the same pixel has are alike, respectively, sets, and is started by coincidence 
can be contracted, the die length of the non-display period in an one-frame period can be shortened, and 
contrast can also be raised. 

[0098] In addition, in the actuation mentioned above, when a subframe period expires after it will write 
in if a subframe period writes in, and it puts in another way when longer than a period, and Period Ta 
expires, the next subframe period may be started, without choosing the gate signal line for the 1st 
elimination, or the gate signal line for the 2nd elimination. In this case, the non-display period BF does 
not appear between a subframe period and a subframe period. 

[0099] In addition, the timing to which the subframe period in a pixel appears differs for every pixel of 
each Rhine. In addition, in this invention, the pixel for one line has the same gate signal line for writing. 
The timing to which the subframe period for every pixel of each Rhine appears in drawing 5 is shown. 
An axis of abscissa shows a time scale and the axis of ordinate shows the location of the gate signal line 
for writing. 

[0100] After a subframe period is started in the pixel of Rhine of the No. 1 beginning, a period until a 
subframe period is started in the pixel of the last Rhine is equivalent to the write-in period Ta. Moreover, 
after a non-display period is started in the pixel of Rhine of the No. 1 beginning, a period until a non- 
display period is started in the pixel of the last Rhine is equivalent to the elunination period Te. In the 
gestalt of this operation, the non-display period has appeared Inmiediately after completing the subframe 
periods SF [ SF2 and ] 4_1, SF 4_2, SF 5_.l, and SFl and SF3. In this invention, a non-display period is 
not necessarily started immediately after the subframe period mentioned above not necessarily. 
However, a non-display period is established at least immediately after the subframe period when die 
length is shorter than a write-in period. 

[0101] The non-display period BF can be made to appear with the luminescence equipment of this 
invention by forming TFT112 for elimination in each sub-picture element. Therefore, it can be made 
shorter than unlike the common luminescence equipment shown in drawing 17 (it writes in and is 
equivalent to the die length of a period with the luminescence equipment of this invention). [ that it is / 
of the period when a subframe period is inputted into the digital video signal for 1 bit by all pixels / the 
die length, and ] 

[0102] In the luminescence equipment of this invention, when drawing 6 displays using the time-sharing 
driving method, it shows the timing to which the subframe periods SF (k-1), SFk, and SF (k+1) (k is the 
natural number of arbitration) appear. An axis of abscissa shows a time scale and the axis of ordinate 
shows the location of the pixel of each Rhine. Moreover, tl shows the die length of the write-in period 
when the digital video signal for 1 bit is inputted into all pixels in the subframe period SFk, and t2 
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shows the die length of the subframe period SFk in the pixel of each Rhine. In addition, the pixel for one 
line has the same gate signal line. 

[0103] t3 is the die length of the non-display period BF in the pixel of each Rhine. It is important for the 
die length t3 of a non-display period that the write-in period which has lapped with SFk, and the write-in 
period which has lapped with SF (k+1) are the die length which does not lap mutually. That is, being 
referred to as t3 >=tl-t2 is important. 

[0104] In order to make the number of gradation high, even if it shortens the subframe period t2 and is 
set to tl>t2 by the above-mentioned actuation, in parallel to the input to the pixel of the digital video 
signal for 1 bit, it is not necessary to start the input to the pixel of the following digital video signal for 1 
bit in the same picture element part. 

[0105] moreover, the luminescence equipment of this invention is performing the gradation display in 
the subframe period which two or more sub-picture elements which a pixel has are alike, respectively, 
sets, and appears by whether the light emitting device of each sub-picture element emits light, or it does 
not carry out. Therefore, it can stop that a subframe period becomes short compared with the case where 
a time-sharing drive is performed, with the common luminescence equipment which does not establish a 
sub-picture element. Therefore, even if the number of subframe periods increases, it can stop that the 
drive frequency of a source signal-line drive circuit becomes high, therefore, frame frequency — not 
dropping — in addition — and it becomes possible to display an image with the high number of 
gradation, stopping that the drive frequency of a source signal-line drive circuit becomes high. 
[0106] moreover, frame frequency ~ not dropping - in addition — and it becomes possible not to check 
an animation false profile by looking but to display a **** image, stopping that the drive frequency of a 
source signal-line drive circuit becomes high. 
[0107] 

[Example] Below, the example of this invention is explained. 

[0108] (Example 1) This example explains the plan of the pixel of the luminescence equipment of this 
invention shown in drawing 1 (B). The plan of the pixel of this example is shown in drawing 7 . 
[0109] 205 shows the 1st sub-picture element, 206 shows the 2nd sub-picture element, and TFT210 for 
switching, TFT211 for a drive, and TFT212 for elimination are formed in each sub-picture element. 
[01 10] Moreover, the 1st sub-picture element 205 and the 2nd sub-picture element 206 are sharing gate 
signal line GaJ for writing, and current supply line V_i. And the 1st sub-picture element 205 has gate 
signal line GeLJ for the 1st elimination, and the 2nd sub-picture element 206 has gate signal line GeR_j 
for the 2nd elimination. 

[01 1 1] In each sub-picture element, another side is connected to the source signal line with which, as for 
the source field and drain field of TFT210 for switching, each sub-picture element has one side through 
the connection wiring 225 at the gate wiring 222. Some gate wiring 222 is used as a gate electrode of 
TFT211 for a drive. 

[0112] Moreover, the source field of TFT21 1 for a drive is connected to current supply line V_i, and the 
drain field is connected to the pixel electrode 220 of a light emitting device. In addition, although not 
illustrated in this example, the organic compound layer is formed in contact with the pixel electrode, and 
the counterelectrode is formed in contact with this organic compound layer. 

[0113] The gate wiring 222 is formed in the same layer as the gate signal line for writing, and the gate 
signal line for elimination. And the gate wiring 222 has lapped with the barrier layer 221 for capacity 
formed through gate dielectric film (not shown) at the same layer as the barrier layer of TFT in between. 
The barrier layer 221 for capacity is connected with current supply line V_i, and power-source potential 
is given. A capacitor 214 is formed by the gate wiring 222 and the barrier layer 221 for capacity. 
[01 14] Moreover, the gate wiring 222 has lapped also with current supply line V_i through the interlayer 
insulation film (not shown) in between, and you may make it hold the potential of the gate electrode of 
TFT21 1 for a drive using the capacity formed between the gate wiring 222 and current supply line V__i. 
[01 15] Moreover, one side is connected to the gate wiring 222 for the source field and drain field of 
TFT212 for elimination through the connection wiring 224, and another side is connected to current 
supply line V_i. In addition, the connection wiring 225 and 224 is formed in the same layer as a source 
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signal line and a current supply line. 

[0116] Moreover, the gate electrode of TFT212 for elimination is connected to the gate signal line for 
elimination which each sub-picture element has. 

[0117] In addition, this example only showed one example of this invention, and the luminescence 
equipment of this invention is not limited to the configuration shown by this example. 
[0118] (Example 2) This example explains the case where it displays using a 6-bit digital video signal, 
in the luminescence equipment of this invention which has the configuration shown in drawing 1 (B). 
However, a subframe period explains the example which displays using the subframe period of the same 
number as the number of bits of a digital video signal, without dividing. 

[0119] The ratio of die length is shown with the sequence that the subframe period which appears in 
each sub-picture element appears in Table 2. In addition, the figure in a parenthesis is equivalent to the 
ratio of die length to other subframe periods of the subframe period concerned. 
[0120] 



[Ta 


ble2] 


If 




1 SF6(32) 


SF3(4) 


SFKI) 


1 ^1 

1 m'l 


111^2 


1 SF5(16) 


SF4(8) 


SF2(2) 



[0121] In the 1st sub-picture element 105, the subframe periods SF6, SF3, and SFl appear in order 
within an one-frame period. In the 2nd sub-picture element 106, the subframe periods SF5, SF4, and 
SF2 appear in order within an one-frame period. 

[0122] In addition, the subframe periods SF1-SF6 support the bit [ l-6th ] digital video signal, 
respectively. 

[0123] The timing by which the subframe period SF 5 is started in the 2nd sub-picture element 106 is 
the same as the timing by which the subframe period SF 6 is started in the 1st sub-picture element 105. 
Similarly, the timing by which the subframe period SF 4 is started in the 2nd sub-picture element 106 is 
the same as the timing by which the subframe period SF 3 is started in the 1st sub-picture element 105. 
Similarly, the timing by which the subframe period SF 2 is started in the 2nd sub-picture element 106 is 
the same as the timing by which the subframe period SF 1 is started in the 1st sub-picture element 105. 
[0124] In this example, it is SF1:SF2:SF3:SF4:SF5:SF 6= 20:21:22:23:24:25. A desired gradation 
display can be performed among 26 gradation in the combination of this subframe period. In addition, 
the ratio of the die length of the subframe period corresponding to [ when driving using a n-bit digital 
video signal ] each bit is 20:21. : — It is set to :2 (n-1). 

[0125] The sequence that a subframe period appears, and the bit to which the subframe period which 
appears in each sub-picture element corresponds have a selectable designer suitably. 
[0126] the luminescence equipment of this invention is performing the gradation display in the subframe 
period which two or more sub-picture elements which a pixel has are alike, respectively, sets, and 
appears by whether the light emitting device of each sub-picture element emits light, or it does not carry 
out. Therefore, it can stop that a subframe period becomes short compared with the case where a time- 
sharing drive is performed, with the conunon luminescence equipment which does not establish a sub- 
picture element. Therefore, even if the number of subframe periods increases, it can stop that the drive 
frequency of a source signal-line drive circuit becomes high, therefore, frame frequency — not dropping 
~ in addition — and it becomes possible to display an image with the high number of gradation, stopping 
that the drive frequency of a source signal-line drive circuit becomes high. 
[0127] In addition, this invention cannot necessarily use only a 6-bit digital video signal. The 
corresponding number of bits can be suitably set up by the designer. 
[0128] It combines with an example 1 freely and this example can be carried out. 
[0129] (Example 3) This example explains the case where it displays using a 8-bit digital video signal, 
in the luminescence equipment of this invention which has the configuration shown in drawing 1 (B). 
[0130] The ratio of die length is shown with the sequence that the subframe period which appears in 
each sub-picture element appears in Table 3. In addition, the figure in a parenthesis is equivalent to the 
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ratio of die length to other subframe periods of the subframe period concerned. 



[0131] 
[Table 3] 
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SF8 1(42)1 SF2(2) 
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SF4(8) |SF7J(32) 
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[0132] In the 1st sub-picture element 105, the subframe period SF 8_1, SF2 and SF 6_1, SF 7_2, SF 
8_3, and SFl appear in order within an one-frame period. In the 2nd sub-picture element 106, the 
subframe periods SF [ SF4 and ] 7_1, SF 8_2, and SF3, SF5 and SF 6_2 appear in order within an one- 
frame period. 

[0133] In addition, the subframe periods SF1-SF5 support the bit [ l-5th ] digital video signal, 
respectively. Moreover, both the subframe periods [ SF / SF and / 6_2 ] 6_1 support the bit [ 6th ] digital 
video signal. Moreover, both the subframe periods [ SF / SF and / 7_2 ] 7_1 support the bit [ 7th ] digital 
video signal. Moreover, both the subframe periods [ SF / SF, SF / 8_2 /, and / 8_3 ] 8_1 support the bit 
[ 8th ] digital video signal. 

[0134] The timing by which the subframe period SF 4 is started in the 2nd sub-picture element 106 is 
the same as the timing by which the subframe period SF 8_1 is started in the 1st sub-picture element 
105. Similarly, the timing by which the subframe period SF 7_1 is started in the 2nd sub-picture element 
106 is the same as the timing by which the subframe period SF 2 is started in the 1st sub-picture element 
105. Similarly, the timing by which the subframe period SF 8_2 is started in the 2nd sub-picture element 
106 is the same as the timing by which the subframe period SF 6_1 is started in the 1st sub-picture 
element 105. Similarly, the timing by which the subframe period SF 3 is started in the 2nd sub-picture 
element 106 is the same as the timing by which the subframe period SF 7_2 is started in the 1st sub- 
picture element 105. Similarly, the timing by which the subframe period SF 5 is started in the 2nd sub- 
picture element 106 is the same as the timing by which the subframe period SF 8_3 is started in the 1st 
sub-picture element 105. Similarly, the timing by which the subframe period SF 6_2 is started in the 2nd 
sub-picture element 106 is the same as the timing by which the subframe period SF 1 is started in the 1st 
sub-picture element 105. 

[0135] In this example, it is SF1:SF2:SF3:SF4:SF5:(SF6_1+SF 6_2):SF(SF7^1-hSF 7_2): 
(SF8_1+SF8_2+SF 8_3) =20:21:22:23:24:25:2 6:27. A desired gradation display can be performed 
among 28 gradation in the combination of this subframe period. In addition, the ratio of the die length of 
the subframe period corresponding to [ when driving using a n-bit digital video signal ] each bit is 20:21. 
: - It is set to :2 (n-1). 

[0136] The sequence that a subframe period appears, and the bit to which the subframe period which 
appears in each sub-picture element corresponds have a selectable designer suitably. 
[0137] In addition, in this example, the subframe period corresponding to the bit [ 6th ] digital video 
signal is divided into two, SF 6_1 and SF 6_2. Moreover, the subframe period corresponding to the bit 
[ 7th ] digital video signal is divided into two, SF 7_1 and SF 7_2. Moreover, the subframe period 
corresponding to the bit [ 8th ] digital video signal is divided into three, SF 8_1, SF 8_2, and SF 8_3. 
However, the number of bits of the digital video signal with which the subframe period divided in this 
invention corresponds is not necessarily limited to this. 

[0138] One or plural are sufficient as the subframe period to divide. However, in other words, it is 
desirable the subframe period corresponding to a high order bit and to divide sequentially from the 
subframe period when die length is long. 

[0139] Moreover, as for to how many to be divided although the number of partitions of a subframe 
period has a selectable designer suitably, it is desirable to decide by balance of the drive rate of 
luminescence equipment and the display quality of an image demanded. 
[0140] Moreover, although the same thing of the die length of the divided subframe period 
corresponding to the digital video signal of the same bit is desirable, this invention is not limited to this. 
The die length of the divided subframe period does not necessarily need to be the same. 
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[0141] Moreover, the number of partitions is not limited to this, either. And the subframe period could 
be divided, and the period (non-display period) which does not perform other subframe periods or a 
display may be established in between so that the divided subframe periods may not appear continuously 
in the same sub-picture element. In addition, in a non-display period, a light emitting device emits light 
in no pixels of a picture element part. 

[0142] The above-mentioned configuration can protect generating of an animation false profile. 
However, this invention is not limited to this configuration and it is not necessary to necessarily divide 
it. 

[0143] Moreover, the difference of the die length of subframe periods can be contracted by dividing a 
subframe period, therefore, the difference of the die length of the subframe period which two or more 
sub-picture elements which the same pixel has are alike, respectively, sets, and is started by coincidence 
can be contracted, the die length of the non-display period in an one-frame period can be shortened, and 
contrast can also be raised. 

[0144] the luminescence equipment of this invention is performing the gradation display in the subframe 
period which two or more sub-picture elements which a pixel has are alike, respectively, sets, and 
appears by whether the light emitting device of each sub-picture element emits light, or it does not carry 
out. Therefore, it can stop that a subframe period becomes short compared with the case where a time- 
sharing drive is performed, with the common luminescence equipment which does not establish a sub- 
picture element. Therefore, even if the number of subframe periods increases, it can stop that the drive 
frequency of a source signal-line drive circuit becomes high, therefore, frame frequency ~ not dropping 
- in addition — and it becomes possible to display an image with the high number of gradation, stopping 
that the drive frequency of a source signal-line drive circuit becomes high. 
[0145] In addition, this invention cannot necessarily use only a 8-bit digital video signal. The 
corresponding number of bits can be suitably set up by the designer. 
[0146] It combines with an example 1 freely and this example can be carried out. 
[0147] (Example 4) This example explains the case where the subframe period which appears in each 
sub-picture element is mutually replaced for every frame period, in the luminescence equipment of this 
invention which has the configuration shown in drawing 1 (B). 

[0148] The ratio of die length is shown with the sequence that the subframe period which appears in 
each sub-picture element appears in Table 4. In addition, the figure in a parenthesis is equivalent to the 
ratio of die length to other subframe periods of the subframe period concerned. 
[0149] 

[Table 4] 
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[0150] In the 1st sub-picture element 105, the subframe periods SF3 and SFl appear in order within the 
1st frame period which appears previously. In the 2nd sub-picture element 106, the subframe period SF 
4_1, and SF2 and SF 4_2 appear in order within the 1st frame period which appears previously. 
[0151] Moreover, in the 1st sub-picture element 105, the subframe period SF 4_1, and SF2 and SF 4_2 
appear in order within the 2nd frame period which appears behind. In the 2nd sub-picture element 106, 
the subframe periods SF3 and SFl appear in order within the 2nd frame period which appears behind. 
[0152] In addition, the subframe periods SF1-SF3 support the digital video signal of a 1 - triplet eye, 
respectively. Moreover, both the subframe periods [ SF / SF and / 4_2 ] 4__1 support the bit [ 4th ] digital 
video signal. 

[0153] The timing by which the subframe period SF 4_1 is started is the same as the timing by which 
the subframe period SF 3 is started. Moreover, the timing by which the subframe period SF 2 is started 
is the same as the timing by which the subframe period SF 1 is started. Moreover, when the subframe 
period SF 4_2 has appeared in sub-picture element of one of the two, in sub-picture element of one of 
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the two, non-display BF has already appeared. 

[0154] In this example, it is SF1:SF2:SF3:(SF4_1+SF 4_2) =20:21:22:23. A desired gradation display 
can be performed among 24 gradation in the combination of this subframe period. 
[0155] In this example, the subframe period which appears in each sub-picture element is mutually 
replaced for every frame period, and the period when the light emitting device which each sub-picture 
element has by this emits light can be made into about [ mutually same ]. 

[0156] In addition, the sequence that a subframe period appears in this example, and the bit to which the 
subframe period which appears in each sub-picture element corresponds have a selectable designer 
suitably. 

[0157] Moreover, in this example, the subframe period corresponding to the bit [ 4th ] digital video 
signal is divided into two, SF 4_1 and SF 4_2. However, the number of bits of the digital video signal 
with which the subframe period divided in this example corresponds is not necessarily limited to this. 
Moreover, the number of partitions is not limited to this, either. 

[0158] One or plural are sufficient as the subframe period to divide. However, in other words, it is 
desirable the subframe period corresponding to a high order bit and to divide sequentially from the 
subframe period when die length is long. 

[0159] Moreover, as for to how many to be divided although the number of partitions of a subframe 

period has a selectable designer suitably, it is desirable to decide by balance of the drive rate of 

luminescence equipment and the display quality of an image demanded. 

[0160] In addition, this example cannot necessarily use only a 4-bit digital video signal. The 

corresponding number of bits can be suitably set up by the designer. 

[0161] It combines with examples 1-3 freely, and this example can be carried out. 

[0162] (Example 5) This example explains the pixel of a configuration of differing from having been 

shown in drawing 1 (B) in the luminescence equipment of this invention using drawing 8 . 

[0163] The circuit diagram of the pixel of this example is shown in drawing 8 . The 1st sub-picture 

element 305 and the 2nd sub-picture element 306 which a pixel 304 has are sharing one current supply 

line V_i (i is the number of the arbitration of 1-x). 

[0164] Moreover, the 1st sub-picture element 305 and the 2nd sub-picture element 306 have every one 
different source signal line, and make the source signal line with which 1st source signal-line SL_i (i is 
the number of the arbitration of 1-x) and the 2nd sub-picture element 306 have the source signal line 
which the 1st sub-picture element 305 has 2nd source signal-line SR_i (i is the number of the arbitration 
of 1-x) in this example. 

[0165] Moreover, the 1st sub-picture element 305 and the 2nd sub-picture element 306 It has every one 
different gate signal line for writing. In this example The gate signal line for writing by which gate 
signal line GaLJ for the 1st writing (the number of the arbitration of jl-y) and the 2nd sub-picture 
element 306 have the gate signal line for writing which the 1st sub-picture element 305 has is made into 
gate signal line GaR_j for the 2nd writing (the number of the arbitration of jl-y). 
[0166] Moreover, the 1st sub-picture element 305 and the 2nd sub-picture element 306 have every one 
different gate signal line for elimination, and make the gate signal line for elimination by which gate 
signal line GeLJ for the 1st elimination (the number of the arbitration of jl-y) and the 2nd sub-picture 
element 306 have the gate signal line for elimination which the 1st sub-picture element 305 has gate 
signal line GeRJ for the 2nd elimination (the number of the arbitration of jl-y) in this example. 
[0167] Moreover, each sub-picture element has TFT310 for switching, TFT311 for a drive, TFT312 for 
elimination, the light emitting device 313, and the capacitor 314, respectively, 

[0168] The gate electrode of TFT310 for switching which each sub-picture element has is connected to 
gate signal line Ga_j for writing which each sub-picture element has. In the case of this example, the 
gate electrode of TFT310 for switching which the 1st sub-picture element 305 has is connected to gate 
signal line GaLJ for the 1st writing. Moreover, the gate electrode of TFT310 for switching which the 
2nd sub-picture element 306 has is connected to gate signal line GaRJ for the 2nd writing. 
[0169] Moreover, another side is connected to the gate electrode of TFT31 1 for a drive which each sub- 
picture element has at the source signal line with which, as for the source field and drain field of 
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TFT310 for switching which each sub-picture element has, each sub-picture element has one side. In the 
case of this example, the source field and drain field of TFT310 for switching which the 1st sub-picture 
element 305 has are connected to the gate electrode of TFT31 1 for a drive with which, as for one side, 
the 1st sub-picture element 305 has another side in 1st source signal-line SLJ. Moreover, the source 
field and drain field of TFT310 for switching which the 2nd sub-picture element 306 has are connected 
to the gate electrode of TFT311 for a drive with which, as for one side, the 2nd sub-picture element 306 
has another side in 2nd source signal-line SR_i. 

[0170] It connects with the pixel electrode of a light emitting device 313 with which, as for the source 
field of TFT31 1 for a drive which each sub-picture element has, each sub-picture element has a drain 
field in current supply line V_i, respectively. 

[0171] Moreover, TFT312 for elimination which each sub-picture element has is connected to the gate 
signal line for elimination which each sub-picture element has, respectively. In the case of this example, 
the gate electrode of TFT312 for elimination which the 1st sub-picture element 305 has is connected to 
gate signal line GeLJ for the 1st elimination, and the gate electrode of TFT312 for elimination which 
the 2nd sub-picture element 306 has is connected to gate signal line GeR J for the 2nd elimination. 
[0172] Moreover, the source field and drain field of TFT312 for elimination which each sub-picture 
element has are connected to the gate electrode of TFT31 1 for a drive with which, as for one side, each 
sub-picture element has another side in current supply line V_i. 

[0173] In this example, gate signal line GaLJ for the 1st writing and gate signal line GaRJ for the 2nd 
writing are chosen as coincidence in a write-in period. 

[0174] In this example, the number of TFT(s) for switching connected to one gate signal line for writing 
becomes half compared with the configuration shown in drawing 1 (B). Therefore, since the load of the 
gate signal line for writing becomes small, the speed of response at the time of choosing this signal line 

becomes early. 

[0175] It combines with examples 1-4 freely, and this example can be carried out. 

[0176] (Example 6) This example explains the case where three sub-picture elements are prepared at a 

time in each pixel, in the luminescence equipment of this invention. 

[0177] The structure of the luminescence equipment of this invention is explained using drawing 9 . 
Drawing 9 (A) is the block diagram of the panel for a display contained in the luminescence equipment 
of this invention. On the substrate (not shown), the picture element part 400, the source signal-line drive 
circuit 401, the gate signal line drive circuit 402 for writing, and the gate signal line drive circuit 403 for 
elimination are formed. 

[0178] In addition, in this example, although the picture element part 400 and the drive circuit group 
(the source signal-line drive circuit 401, the gate signal line drive circuit 402 for writing, and the gate 
signal line drive circuit 403 for elimination are included) are formed on the same substrate, this 
invention is not limited to this configuration. It may be formed on the substrate with which a picture 
element part 400 differs from a drive circuit group, and you may connect mutually through connectors, 
such as FPC. 

[0179] Moreover, the number of the source signal-hne drive circuit 401 and gate signal line drive 
circuits (the gate signal line drive circuit 402 for writing and the gate signal line drive circuit 403 for 
elimination are included) is not limited to the number shown in drawing 9 (A). One or more source 
signal-line drive circuits 401 should just be formed. Moreover, one gate signal line drive circuit may be 
substituted for the gate signal line drive circuit 402 for writing, and the gate signal line drive circuit 403 
for elimination that one or more gate signal line drive circuits should just be prepared. 
[0180] Two or more pixels 404 are formed in the picture element part 400 in the shape of a matrix, and 
each pixel 404 has two or more sub-picture elements. In addition, the number of the sub-picture 
elements which each pixel has has as much as possible good production without limit. In this example, 
one pixel 404 has the 1st sub-picture element 405, the 2nd sub-picture element 406, and three sub- 
picture elements of the 3rd sub-picture element 407. 

[0181] The circuit diagram of a pixel is shown in drawing 9 (B). The 1st sub-picture element 405 which 
a pixel 404 has, the 2nd sub-picture element 406, and the 3rd sub-picture element 407 are sharing one 
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current supply line V_i (i is the number of the arbitration of 1-x), and one gate signal line Ga_j for 
writing (the number of the arbitration of j 1 -y). 

[0182] Moreover, the 1st sub-picture element 405, the 2nd sub-picture element 406, and the 3rd sub- 
picture element 407 It has every one different source signal line. In this example The source signal line 
which the 1st sub-picture element 405 has 1st source signal-line SL_i (i is the number of the arbitration 
of 1-x), The source signal line with which 2nd source signal-line SR_i (i is the number of the arbitration 
of 1-x) and the 3rd sub-picture element 407 have the source signal line which the 2nd sub-picture 
element 406 has is made into 3rd source signal-line ST_i (i is the number of the arbitration of 1-x). 
[0183] Moreover, the 1st sub-picture element 405, and the 2nd sub-picture element 406 and the 3rd sub- 
picture element 407 It has every one different gate signal line for elimination. In this example The gate 
signal line for elimination which the 1st sub-picture element 405 has Gate signal line GeLj for the 1st 
elimination (the number of the arbitration of jl-y), The gate signal line for elimination by which gate 
signal line GeR_j for the 2nd elimination (the number of the arbitration of jl-y) and the 3rd sub-picture 
element 407 have the gate signal line for elimination which the 2nd sub-picture element 406 has is made 
into gate signal line GeT_j for the 3rd elimination (the number of the arbitration of jl-y). 
[0184] Moreover, each sub-picture element has TFT410 for switching, TFT411 for a drive, TFT412 for 
elimination, the light emitting device 413, and the capacitor 414, respectively. 

[0185] The gate electrode of TFT410 for switching which each sub-picture element has is connected to 
gate signal line Ga_j for writing. Moreover, another side is connected to the gate electrode of TFT41 1 
for a drive which each sub-picture element has at the source signal line with which, as for the source 
field and drain field of TFT410 for switching which each sub-picture element has, each sub-picture 
element has one side. In the case of this example, the source field and drain field of TFT410 for 
switching which the 1st sub-picture element 405 has are connected to the gate electrode of TFT41 1 for a 
drive with which, as for one side, the 1st sub-picture element 405 has another side in 1st source signal- 
line SL_i. Moreover, the source field and drain field of TFr410 for switching which the 2nd sub-picture 
element 406 has are connected to the gate electrode of TFT41 1 for a drive with which, as for one side, 
the 2nd sub-picture element 406 has another side in 2nd source signal-line SR_i. Moreover, the source 
field and drain field of TFT410 for switching which the 3rd sub-picture element 407 has are connected 
to the gate electrode of TFT41 1 for a drive with which, as for one side, the 3rd sub-picture element 407 
has another side in 1st source signal-line ST_i. 

[0186] It connects with the pixel electrode of a light emitting device 413 with which, as for the source 
field of TFT41 1 for a drive which each sub-picture element has, each sub-picture element has a drain 
field in current supply line V_i, respectively. 

[0187] Moreover, TFr412 for elimination which each sub-picture element has is connected to the gate 
signal line for elimination which each sub-picture element has, respectively. In the case of this example, 
the gate electrode of TFT412 for elimination which the 1st sub-picture element 405 has is connected to 
gate signal line GeLJ for the 1st elimination, and the gate electrode of TFT412 for elimination which 
the 2nd sub-picture element 406 has is connected to gate signal line GeRj for the 2nd elimination. 
Moreover, the gate electrode of TFT412 for elimination which the 3rd sub-picture element 407 has is 
connected to gate signal line GeTJ for the 3rd elimination. 

[0188] Moreover, the source field and drain field of TFT412 for elimination which each sub-picture 
element has are connected to the gate electrode of TFT41 1 for a drive with which, as for one side, each 
sub-picture element has another side in current supply line V_i. 

[0189] Thus, it is possible to set the number of the sub-picture elements which each pixel has as 
arbitration in this invention. The more there are many sub-picture elements, the more the die length of a 
subframe period can be stopped. 

[0190] It combines with examples 1-5 fireely, and this example can be carried out. 

[0191] (Example 7) This example explains the detailed configuration of the source signal-line drive 

circuit included in the drive circuit group of the luminescence equipment of this invention, the gate 

signal line drive circuit for writing, and the gate signal line drive circuit for elimination. 

[0192] The block diagram of the drive circuit of the luminescence equipment of this example is shown 
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in drawing 10 . drawing 10 — (~ A — ) ~ the source ~ a signal line — a drive ~ a circuit — 601 — it is — a 
shift register - 602 - a latch - (- A -) - 603 a latch - (- B - 604 - having -****. 
[0193] In the source signal-line drive circuit 601, a clock signal (CLK) and a start pulse (SP) are 
inputted into a shift register 602. A shift register 602 generates a timing signal in order based on these 
clock signals (CLK) and start pulses (SP), and carries out the sequential input of the timing signal to a 
latter circuit through a buffer (not shown) etc. 

[0194] Buffer magnification of the timing signal from a shift register 602 is carried out by a buffer etc. 
Since many circuits or components are connected to wiring into which a timing signal is inputted, load- 
carrying capacity (parasitic capacitance) is large, the standup of the timing signal produced since this 
load-carrying capacity is large, or" of falling ~ this buffer is formed, in order to become blunt and to 
prevent In addition, it is not necessary to necessarily form a buffer. 

[0195] The timing signal by which buffer magnification was carried out with the buffer is inputted into 
latch (A) 603. The latch (A) 603 has the latch of two or more stages who processes a n bit digital video 
signal. If said timing signal is inputted, latch (A) 603 will incorporate the n-bit digital video signal 
inputted from the outside of the source signal-line drive circuit 601 one by one, and will hold it. 
[0196] In addition, in case a digital video signal is incorporated to latch (A) 603, a digital video signal 
may be inputted into the latch of two or more stages which latch (A) 603 has in order. However, this 
invention is not limited to this configuration. The latch of two or more stages which latch (A) 603 has 
may be divided into some groups, and the so-called division drive which inputs a digital video signal 
into coincidence in parallel for every group may be performed. In addition, the number of the groups at 
this time is called the number of partitions. For example, when a latch is divided into a group every four 
stages, it is said that a division drive is carried out by quadrisection. 

[0197] Time amount until the writing of a digital video signal is briefly completed to the latch of all the 
of latch (A) 603 stages is called the Rhine period. In fact, the period when the horizontal blanking 
interval was added to the above-mentioned Rhine period may be included at the Rhine period. 
[0198] Termination of an one-line period inputs a latch signal (Latch Signal) into latch (B) 604. At this 
moment, the digital video signals which are written in latch (A) 603 and held are sent out to latch (B) 
604 all at once, are written in the latch of all the of latch (B) 604 stages, and are held. 
[0199] a digital video -- a signal - a latch -- (- B -) -- 604 - sending out - having finished -- a latch ~ 
(.. A — ) — 603 - ****-- a shift register — 602 - from ~ a timing signal — being based — a digital video 
— a signal — writing — one by one — carrying out — having . 

[0200] During the one-line period of eye this 2 order, it is written in latch (B) 604, and the digital video 
signal currently held is inputted into a source signal line. 

[0201] Drawing 10 (B) is the block diagram showing the configuration of the gate signal line drive 
circuit for writing, 

[0202] The gate signal line drive circuit 605 for writing has the shift register 606 and the buffer 607, 
respectively. Moreover, depending on the case, you may have the level shift. 

[0203] In the gate signal line drive circuit 605 for writing, the timing signal from a shift register 606 is 
inputted into a buffer 607, and is inputted into the corresponding gate signal line for writing (the gate 
signal line for the 1st writing and the gate signal line for the 2nd writing are included). The gate 
electrode of TFT for switching of the pixel for one line is connected to the gate signal line for writing. 
And since TFT(s) for switching of the pixel for one line must be turned ON all at once, what has that 
possible a buffer passes a big current is used. 

[0204] In addition, since the gate signal line drive circuit for elimination is the same as the configuration 
of the gate signal line drive circuit for writing, drawin g 10 (B) is referred to. However, in the case of the 
gate signal line drive circuit for elimination, the output from a buffer is inputted into the gate signal line 
for elimination (the gate signal line for the 1st elimination and the gate signal line for the 2nd 
elimination are included). Moreover, the gate electrode of TFT for elimination of the pixel for one line is 
connected to the gate signal line for elimination. And since TFT(s) for elimination of the pixel for one 
line must be turned ON all at once, what has that possible a buffer passes a big current is used. 
[0205] It combines with examples 1-6 freely, and this example can be carried out. 
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[0206] (Example 8) An example of the production approach of TFT which the luminescence equipment 
of this invention has is explained using drawing 1 1 - drawing 13 . Here, how to produce to coincidence 
TFT for switching and TFT for a drive which were prepared in the picture element part of the 
luminescence equipment of this invention, and TFT of the mechanical component prepared around a 
picture element part is explained to a detail according to a process. Moreover, since TFT for elimination 
was producible like TFT for switching, it omitted explanation here. 

[0207] First, the substrate 900 which consists of glass, such as barium borosilicate glass represented 
with this example by #7059 glass of Coming, Inc., #1737 glass, etc. or alumino borosilicate glass, is 
used. In addition, if it is the substrate which has translucency as a substrate 900, it will not be limited, 
but a quartz substrate may be used. Moreover, the plastic plate which has the thermal resistance which 
can bear the processing temperature of this example may be used. 

[0208] Subsequently, as shown in drawing 11 (A), the substrate film 901 which consists of insulator 
layers, such as oxidation silicon film, a silicon nitride film, or an oxidation silicon nitride film, is formed 
on a substrate 900. Although two-layer stmcture is used as substrate film 901 in this example, the 
structure which carried out the laminating the monolayer of said insulator layer or more than two-layer 
may be used. 10-200nm (preferably 50-lOOnm) formation of the oxidation silicon nitride film formed 
considering SiH4, NH3, and N20 as reactant gas, using plasma-CVD method as eye much more 901of 
substrate film 901 a is carried out. In this example, oxidation silicon nitride film of 50nm of thickness 
901a (presentation ratio Si= 32%, 0= 27%, N= 24%, H= 17%) was formed. Subsequently, laminating 
formation of the oxidation silicon nitride film 901b formed considering SiH4 and N20 as reactant gas is 
carried out at the thickness of 50-200nm (preferably 100-1 50nm), using a plasma-CVD method as [ of 
the substrate film 901 ] a NI layer. In this example, oxidation silicon nitride film of lOOnm of thickness 
901b (presentation ratio Si= 32%, 0= 59%, N= 7%, H= 2%) was formed. 
[0209] Subsequently, the semi-conductor layers 902-905 are formed on the substrate film 901. 
Patterning of the crystalline substance semi-conductor film obtained by performing well-known 
crystallization processings (the heat crystallizing method using the catalyst of the laser crystallizing 
method, the heat crystallizing method, or nickel etc.) is carried out to a desired configuration, and the 
semi-conductor layers 902-905 form it, after forming the semi-conductor film which has amorphous 
structure with well-known means (LPCVD a spatter, law or a plasma-CVD method, etc.). The thickness 
of these semi-conductor layers 902-905 is formed by the thickness of 25-80nm (preferably 30-60nm). 
Although there is no limitation in the ingredient of the crystalline substance semi-conductor film, it is 
good to form preferably with silicon (silicon) or a silicon germanium (SiXGel-X (X=0.000 1-0.02)) 
alloy. After forming the 55nm amorphous silicon film using a plasma-CVD method, the solution 
containing nickel was made to hold on the amorphous silicon film in this example. After performing 
dehydrogenation (500 degrees C, 1 hour) on this amorphous silicon film, heat crystallization (550 
degrees C, 4 hours) was performed, laser annealing processing for improving crystallization further was 
performed, and the crystalline substance silicon film was formed. And the semi-conductor layers 902- 
905 were formed by patteming [ film / this / crystalline substance silicon ] processing using the 
photolithography method. 

[0210] Moreover, after forming the semi-conductor layers 902-905, in order to control the threshold of 
TFT, a minute amount impurity element (boron or Lynn) may be doped in the semi-conductor layers 
902-905. 

[021 1] Moreover, when producing the crystalline substance semi-conductor film by the laser 
crystallizing method, the excimer laser of a pulse oscillation mold or a continuation luminescence mold, 
and an YAG laser and YV04 laser can be used. When using such laser, it is good to use the approach of 
condensing to a line the laser light emitted from the laser oscillation machine by optical system, and 
irradiating the semi-conductor film. Although an operation person makes **** selection, the conditions 
of crystallization are made into the pulse oscillation frequency of 300Hz when using an excimer laser, 
and make a laser energy consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). Moreover, it is 
good to consider as the pulse oscillation frequency of 30-300kHz using the 2nd higher harmonic, in 
using an YAG laser, and to make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 
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inJ/cin2). and width of face of 100-1000 micrometers, for example, the laser light which condensed to 
the line by 400 micrometers, — the whole substrate surface — crossing — irradiating the line at this 
time — what is necessary is just to perform the rate of superposition of laser light (rate of overlap) as 50 - 
90% 

[0212] Subsequently, wrap gate dielectric film 906 is formed for the semi-conductor layers 902-905. 
Gate dielectric film 906 is formed using a plasma-CVD method or a spatter by the insulator layer which 
sets thickness to 40-150nm, and contains silicon. At this example, it formed by the thickness of llOnm 
by the plasma-CVD method the oxidation silicon nitride film (presentation ratio Si= 32%, 0= 59%, N= 
7%, H= 2%). Of course, gate dielectric film is not Umited to an oxidation silicon nitride film, and may 
use the insulator layer containing other silicon as a monolayer or a laminated structure. 
[0213] Moreover, when using the oxidation silicon film, TEOS (Tetraethyl Orthosilicate) and 02 can be 
mixed by the plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and the 
substrate temperature of 300-400 degrees C, it can be made to be able to discharge by RF (13.56MHz) 
power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the oxidation silicon film produced can acquire 
a property good as gate dielectric film by 400-500-degree C heat annealing after that. 
[0214] And the heat-resistant conductive layer 907 for forming a gate electrode on gate dielectric film 
906 is formed by the thickness of 200-400nm (preferably 250-350nm). The heat-resistant conductive 
layer 907 is good also as a laminated structure which consists of two or more layers which could form 
by the monolayer and it said if needed were a bilayer or three layers. The alloy which uses as a 
component the element chosen from Ta, Ti, and W or said element, and the alloy film which combined 
said element is contained in a heat-resistant conductive layer. It is desirable to reduce the high impurity 
concentration contained in order that these heat-resistant conductive layers may be formed with a spatter 
or a CVD method and may attain low resistance-ization, and it is good to be referred to as 30 ppm or 
less especially about an oxygen density. At this example, W film is formed by the thickness of 300nm. 
W film may be formed by the spatter by the ability using W as a target, and can also be formed with a 
heat CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate electrode, it is 
necessary to attain low resistance-ization, and as for the resistivity of W film, it is desirable to make it 
20 or less microomegacm. In W, although W film can attain low resistivity-ization by enlarging crystal 
grain, when there are many impurity elements, such as oxygen, crystallization is checked and forms it 
into high resistance. From this, when based on a spatter, resistivity 9 - 20microomegacm can be realized 
using the purity of 99.99%, or 99.9999% of W target by considering enough and forming W film so that 
there may be no mixing of the impurity out of a gaseous phase further at the time of membrane 
formation. 

[0215] It is possible to form by the spatter similarly on the other hand, in using Ta film for the heat- 
resistant conductive layer 907. Ta film uses Ar for sputtering gas. Moreover, if Xe and Kr of optimum 
dose are added into the gas at the time of a spatter, the internal stress of the film to form can be eased 
and exfoliation of the film can be prevented. Although the resistivity of Ta film of alpha phase is 
20microomegacm extent and it could be used for the gate electrode, the resistivity of Ta film of a parent 
phase was unsuitable for being ISOmicroomegacm extent and considering as a gate electrode. Since the 
TaN film has the crystal stmcture near alpha phase, if the TaN film is formed in the substrate of Ta film, 
Ta film of alpha phase will be obtained easily. Moreover, although not illustrated, it is effective to form 
in the bottom of the heat-resistant conductive layer 907 the silicone film which doped Lynn (P) by the 
thickness of about 2-20nm. While this plans the improvement in adhesion of the electric conduction film 
and antioxidizing which are formed on it, it can prevent spreading the alkali metals which the heat- 
resistant conductive layer 907 contains in a minute amount in the gate dielectric film 906 of the 1st 
configuration. Anyway, as for the heat-resistant conductive layer 907, it is desirable to carry out 
resistivity in the range of 10 - 50microomegacm. 

[0216] Next, the mask 908 by the resist is formed using the technique of photolithography. And 1st 
etching processing is performed. In this example, it carries out by using C12 and CF4 for the gas for 
etching, switching on RF (13.56MHz) power of 3.2 W/cm2 by the pressure of lEa using an ICP etching 
system, and forming the plasma. RF (13.56MHz) power of 224 mW/cm2 is supplied also to a substrate 
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side (sample stage), and, thereby, a negative auto-bias electrical potential difference is impressed 
substantially. The etch rates of W film are about 100 nm/min on this condition. Based on this etch rate, 
the 1st etching processing presumed the time amount into which W film is etched exactly, and made 
etching time time amount to which etching time was made to increase from it by 20%. 
[0217] The conductive layers 909-912 which have the 1st taper configuration by 1st etching processing 
are formed. The include angle of the taper section of conductive layers 909-912 is formed so that it may 
become 15-30 degrees. In order to etch without leaving residue, over etching to which etching time is 
made to increase at about 10 - 20% of a rate shall be given. Since the selection ratios of an oxidation 
silicon nitride film (gate dielectric film 906) to W film are 2-4 (typically 3), about 20-50nm of fields 
which the oxidation silicon nitride film exposed is etched by over etching processing. ( Drawing 1 1 (B)) 
[0218] And 1st doping processing is performed and the impurity element of one conductivity type is 
added in a semi-conductor layer. Here, the process of the impurity element addition which gives n mold 
is performed. It leaves the mask 908 in which the conductive layer of the 1st configuration was formed, 
as it is, and the impurity element which gives n mold in self align by using as a mask the conductive 
layers 909-912 which have the 1st taper configuration is added by the ion doping method. It lets the 
taper section and gate dielectric film 906 pass, in order to add so that the semi-conductor layer located in 
the bottom of it may be reached, a dose is made into 1x1013 - 5x1014 atoms/cm2, and acceleration 
voltage is performed as 80-160keV. [ in / for the impurity element which gives n mold / the edge of a 
gate electrode ] the element which belongs to 15 groups as an impurity element which gives n mold — 
typical — Lynn — although (P) or arsenic (As) is used ~ here — Lynn ~ (P) was used. The impurity 
element which gives n mold to the 1st impurity range 914-917 by such ion doping method by the density 
range of 1x1020 - 1x1021 atomic/cm3 is added. ( Drawing 11 (C)) 

[0219] In this process, depending on the conditions of doping, an impurity turns to the bottom of the 
conductive layers 909-912 of the 1st configuration, and is full, and it may also happen that the 1st 
impurity range 914-917 laps with the conductive layers 909-912 of the 1st configuration. 
[0220] Next, as shown in drawing 1 1 (D), 2nd etching processing is performed. An ICP etching system 
performs etching processing similarly, the mixed gas of CF4 and C12 is used for etching gas, and it 
etches by RF power 3.2 W/cm2 (13.56MHz), bias power 45 mW/cm2 (13.56MHz), and the pressure of 
l.OPa. The conductive layers 918-921 which have the 2nd configuration formed on this condition are 
formed. The taper section is formed in the edge and it becomes the taper configuration which thickness 
increases from this edge gradually toward the inside. The rate of the part isotropic etching which made 
low bias power impressed to a substrate side as compared with the 1st etching processing increases, and 
the include angle of the taper section becomes 30-60 degrees. A mask 908 is etched, can delete an edge 
and turns into a mask 922. Moreover, in the process of drawing 1 1 (D), about 40nm of front faces of 
gate dielectric film 906 is etched. 

[0221] And the impurity element which lowers a dose and gives n mold on condition that high 
acceleration voltage rather than the 1st doping processing is doped. For example, acceleration voltage is 
set to 70-120keV, it carries out with the dose of Ixl013-/cm2, and the 1st impurity range 924-927 where 
high impurity concentration became large, and the 2nd impurity range 928-931 adjacent to said 1st 
impurity range 924-927 are formed. In this process, depending on the conditions of doping, an impurity 
turns to the bottom of the conductive layers 918-921 of the 2nd configuration, and is full, and it may 
also happen that the 2nd impurity range 928-931 laps with the conductive layers 918-921 of the 2nd 
configuration. It is made for the high impurity concentration in the 2nd impurity range to serve as 
1x1016 - 1x1018 atoms/cm3. ( Drawing 12 (A)) 

[0222] And as shown in drawing 12 (B), the impurity ranges 933 (933a, 933b) and 934 (934a, 934b) of a 
conductivity type contrary to one conductivity type are formed in the semi-conductor layers 902 and 905 
which form the p channel mold TFT. The impurity element which gives p mold by using the conductive 
layers 918 and 921 of the 2nd configuration as a mask also in this case is added, and an impurity range 
is formed in self align. At this time, the semi-conductor layers 903 and 904 which form the n channel 
mold TFT form the mask 932 of a resist, and cover the whole surface. The impurity ranges 933 and 934 
formed here are formed by the ion doping method for having used diboron hexahydride (B-2 H6). It is 
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made for the concentration of the impurity element which gives p mold of impurity ranges 933 and 934 
to serve as 2x1020 - 2x1021 atoms/cm3. 

[0223] However, in a detail, these impurity ranges 933 and 934 can be divided into two fields containing 
the impurity element which gives n mold, and can be seen. The 3rd impurity range 933a and 934a 
contains the impurity element with which the 4th impurity range 933b and 934b gives n mold by the 
concentration of 1x1017 - 1x1020 atoms/cm3 including the impurity element which gives n mold by the 
concentration of 1x1020 - 1x1021 atoms/cm3. However, the concentration of the impurity element 
which gives p mold of these 4th impurity range 933b and 934b is made to become three or more 1x1019 
atoms/cm. In the 3rd impurity range 933a and 934a By making it become 1.5 to 3 of the concentration of 
the impurity element which gives n mold times, in order to function as the source field and drain field of 
the p channel mold TFT in the 3rd impurity range, a problem does not produce at all the concentration of 
the impurity element which gives p mold. 

[0224] Then, as shown in drawing 12 (C), the 1st interlayer insulation film 937 is formed on the 
conductive layers 918-921 which have the 2nd configuration, and gate dielectric film 906. What is 
necessary is just to form the 1st interlayer insulation film 937 by the oxidation silicone film, the 
oxidation silicon nitride film, the silicon nitride film, or the cascade screen that combined these. 
Anyway, the 1st interlayer insulation film 937 is formed from an inorganic insulating material 
ingredient. The thickness of the 1st interlayer insulation film 937 may be 100-200nm. When using an 
oxidation silicone film as the 1st interlayer insulation film 937, TEOS and 02 can be mixed by the 
plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and the substrate temperature 
of 300-400 degrees C, it can be made to be able to discharge by RF (13.56MHz) power flux density 0.5 - 
0.8 W/cm2, and can form. Moreover, what is necessary is just to form with the oxidation silicon nitride 
film produced from the oxidation silicon nitride film produced from SiH4, N20, and NH3 by the 
plasma-CVD method or SiH4, and N20, in using an oxidation silicon nitride film as the 1st interlayer 
insulation film 937. The production conditions in this case can be made into the reaction pressure of 20- 
200Pa, and the substrate temperature of 300-400 degrees C, and can be formed by RF (60MHz) power 
flux density 0.1-1.0 W/cm2. Moreover, SiH4, N20, and the oxidation nitriding hydrogenation silicone 
film produced from H2 may be applied as the 1st interlayer insulation film 937. A silicon nitride film 
can also be similarly produced from SiH4 and NH3 by the plasma-CVD method. 
[0225] And the process which activates the impurity element which gives n mold or p mold added by 
each concentration is performed. This process is performed by the heat annealing method for using a 
furnace annealing furnace. In addition, the laser annealing method or the rapid thermal annealing 
method (RTA law) is applicable. By the heat annealing method, an oxygen density performs 400-700 
degrees C at 500-600 degrees C typically in nitrogen-gas -atmosphere mind 0.1 ppm or less preferably, 
and performed 1 ppm or less of heat treatments of 4 hours at 550 degrees C at this example. Moreover, 
when using a plastic plate with heat-resistant low temperature for a substrate 501, it is desirable to apply 
the laser annealing method. 

[0226] Following the process of activation, a controlled atmosphere is changed, in the ambient 
atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 hours is performed at 300-450 
degrees C, and the process which hydrogenates a semi-conductor layer is performed. This process is a 
process which carries out termination of the dangling bond of 1016-101 8-/cm3 which is in a semi- 
conductor layer by the hydrogen excited thermally. As other means of hydrogenation, plasma 
hydrogenation (the hydrogen excited by the plasma is used) may be performed, anyway, the thing for 
which defect density in the semi-conductor layer 902-905 is set to three or less 1016-/cm ~ desirable — 
therefore, hydrogen ~ about 0.01-0.1atomic% — what is necessary is just to give 
[0227] And the 2nd interlayer insulation fihn 939 which consists of an organic insulating material 
ingredient is formed by 1.0-2.0-niicrometer average thickness. As an organic resin ingredient, 
polyimide, an acrylic, a polyaxnide, polyimidoamide, BCB (benz-cyclo-butene), etc. can be used. For 
example, in using the polyimide of the type which carries out thermal polymerization after applying to a 
substrate, it calcinates and forms at 300 degrees C in clean oven. Moreover, in using an acrylic, after 
mixing a curing agent with a principal member using the thing of 2 acidity or alkalinity and applying all 
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over a substrate using a spinner, a hot plate performs preheating for 60 seconds at 80 degrees C, and 
further, in clean oven, at 250 degrees C, it can calcinate for 60 minutes and can form. 
[0228] Thus, flattening of the front face can be carried out good by forming the 2nd interlayer insulation 
film 939 with an organic insulating material ingredient. Moreover, since the dielectric constant is 
generally low, an organic resin ingredient can reduce parasitic capacitance. However, since it is 
hygroscopic and is not suitable as a protective coat, it is good to use like this example combining the 
oxidation silicone film formed as the 1st interlayer insulation film 937, an oxidation silicon nitride film, 
a silicon nitride film, etc. 

[0229] Then, the contact hole which arrives at the impurity range which the resist mask of a 
predetermined pattern is formed, and it is formed in each semi-conductor layer, and is made into a 
source field or a drain field is formed. A contact hole is formed by the dry etching method. In this case, 
the 2nd interlayer insulation film 939 which uses the mixed gas of CF4, 02, and helium for etching gas, 
and consists of an organic resin ingredient is etched first, and the 1st interlayer insulation film 937 is 
continuously etched for etching gas as CF4 and 02 after that. Furthermore, in order to raise a selection 
ratio with a semi-conductor layer, a contact hole can be formed by changing etching gas to CHF3 and 
etching the gate dielectric film 570 of the 3rd configuration. 

[0230] And a conductive metal membrane is formed with a spatter or vacuum evaporation technique, 
and source wiring 940-943 and the drain wiring 944-946 are formed by carrying out patterning and 
etching after that with a mask. Although not illustrated, at this example, it formed by the cascade screen 
of Ti film of this wiring and 50nm of thickness, and the alloy film (adloy film of aluminum and Ti) of 
500nm of thickness. 

[0231] Subsequently, the pixel electrode 947 is formed by forming and carrying out patterning of the 
transparence electric conduction film by the thickness of 80-120nm on it ( drawing 13 (A)). In addition, 
in this example, the transparence electric conduction film which mixed the zinc oxide (ZnO) of 2-20 [%] 
is used for the indium oxide tin (ITO) film or indium oxide as a transparent electrode. 
[0232] Moreover, the drain field of TFT963 for a drive and electric connection are formed by forming 
the pixel electrode 947 in piles in contact with the drain wiring 946. 

[0233] Next, as shown in drawing 13 (B), the 3rd interlayer insulation film 949 which has opening is 
formed in the location corresponding to the pixel electrode 947. It has the role which the 3rd interlayer 
insulation film 949 has insulation, functions as a bank, and separates the organic compound layer of the 
adjoining pixel. In this example, the 3rd interlayer insulation film 949 is formed using a resist. 
[0234] In this example, thickness of the 3rd interlayer insulation film 949 is set to about 1 micrometer, 
and opening is formed so that it may become the shape of so-called inverse tapered shape which 
becomes larger as it becomes close to the pixel electrode 947. After it forms a resist, it covers except the 
part which is going to form opening with a mask, and this irradiates UV light, it is exposed and is 
formed by removing the exposed part with a developer. 

[0235] Since an organic compound layer is divided by adjacent pixels when an organic compound layer 
is formed in a next process like this example by making the 3rd interlayer insulation film 949 into the 
shape of an inverse tapered shape, even if the coefficient of thermal expansion of the 3rd interlayer 
insulation film 949 differs from the organic compound layer, it can suppress that an organic compound 
layer crocodiles or exfoliates. 

[0236] In addition, in this example, although the film which becomes by the resist as the 3rd interlayer 
insulation film is used, depending on the case, polyimide, a polyamide, an acrylic, BCB (benz-cyclo- 
butene), the oxidation silicon film, etc. can also be used. As long as the 3rd interlayer insulation film 
949 is matter which has insulation, either the organic substance or an inorganic substance is OK as it. 
[0237] Next, the organic compound layer 950 is formed with vacuum deposition, and cathode (MgAg 
electrode) 95 1 and the protection electrode 952 are further formed with vacuum deposition. It is 
desirable to precede to form the organic compound layer 950 and cathode 951 at this time, to heat-treat 
to the pixel electrode 947, and to remove moisture completely. In addition, although a MgAg electrode 
is used as cathode of a light emitting device in this example, you may be other well-known ingredients. 
[0238] In addition, a well-known ingredient can be used as an organic compound layer 950. Although 
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two-layer structure which becomes by the electron hole transportation layer (Hole transporting layer) 
and the luminous layer (Emitting layer) is used as an organic compound layer in this example, either a 
hole injection layer, an electronic injection layer or an electronic transportation layer may be prepared. 
Thus, various examples are already reported and combination may use which the configuration. 
[0239] In this example, polyphenylene vinylene is formed with vacuum deposition as an electron hole 
transportation layer. Moreover, as a luminous layer, what carried out molecular dispersion of the PBD of 
1,3, and 4-OKISA diazole derivative to the polyvinyl carbazole 30 to 40% was formed with vacuum 
deposition, and the coumarin 6 is added about 1% as a green emission center. 
[0240] Moreover, although it is possible for the protection electrode 952 to also protect the organic 
compound layer 950 from moisture or oxygen, it is good to form a protective coat 953 still more 
preferably. In this example, the silicon nitride film of 300nm thickness is prepared as a protective coat 
953. You may form continuously without this protective coat's also carrying out atmospheric-air release 
after the protection electrode 952. 

[0241] Moreover, the protection electrode 952 has the typical metal membrane which is prepared in 
order to prevent degradation of cathode 951, and uses aluminum as a principal component. Of course, 
other ingredients are sufficient. Moreover, since the organic compound layer 950 and cathode 95 1 are 
very weak for moisture, it is desirable to form continuously without carrying out atmospheric-air release 
even of the protection electrode 952, and to protect an organic compound layer from the open air. 
[0242] In addition, what is necessary is just to set to 80-200 [nm] (typically 100-150 [nm]) thickness 
whose thickness of the organic compound layer 950 is 10-400 [mn] (typically 60-150 [nm]), and 
cathode 951. 

[0243] In this way, the luminescence equipment of stracture as shown in drawing 13 (B) is completed. 
In addition, the pixel electrode 947, the organic compound layer 950, and the part 954 with which 
cathode 951 has lapped are equivalent to a light emitting device. 

[0244] The p channel mold TFT960 and the n channel mold TFT961 are TFT(s) which the drive circuit 
970 has, and form CMOS. TFT962 for switching and TFT963 for a drive are TFT(s) which a picture 
element part 971 has, and can form TFT of the drive circuit 970, and TFT of a picture element part 971 
on the same substrate. 

[0245] In addition, since about lOV is enough as the electrical potential difference of the power source 
of a drive circuit also about 5-6V and at max in the case of the luminescence equipment using a light 
emitting device, in TFT, degradation by the hot electron seldom becomes a problem. Moreover, since it 
is necessary to operate a drive circuit at high speed, the smaller one of the gate capacitance of TFT is 
desirable. Therefore, it is desirable like this example that the 2nd impurity range 929 which the semi- 
conductor layer of TFT has, and 4th impurity range 933b make it the configuration which does not lap 
with the gate electrodes 918 and 919, respectively in the drive circuit of the luminescence equipment 
using a light emitting device. 

[0246] The production approach of the luminescence equipment of this invention is not limited to the 
production approach explained in this example. The luminescence equipment of this invention can be 
produced using a well-kuown approach. 

[0247] In addition, it combines with examples 1-7 freely, and this example can be carried out. 

[0248] (Example 9) This example explains the production approach of luminescence equipment which is 

different in an example 8. 

[0249] The process until it forms the 2nd interlayer insulation film 939 is the same as an example 5. As 
shown in drawing 14 (A), after forming the 2nd interlayer insulation film 939, the passivation film 939 
is formed so that the 2nd interlayer insulation film 939 may be touched. 

[0250] The passivation film 939 has the moisture effective for preventing going into the organic 
compound layer 950 through the pixel electrode 947 and the 3rd interlayer insulation film 982 contained 
in the 2nd interlayer insulation film 939. When the 2nd interlayer insulation film 939 has the organic 
resin ingredient, since an organic resin ingredient contains many moisture, especially its thing to 
establish for the passivation film 939 is effective. 

[0251] In this example, the silicon nitride film was used as passivation film 939. 
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[0252] Then, the contact hole which arrives at the impurity range which the resist mask of a 
predetermined pattern is formed, and it is formed in each semi-conductor layer, and is made into a 
source field or a drain field is formed. A contact hole is formed by the dry etching method. In this case, 
the 2nd interlayer insulation film 939 which uses the mixed gas of CF4, 02, and helium for etching gas, 
and consists of an organic resin ingredient is etched first, and the 1st interlayer insulation film 937 is 
continuously etched for etching gas as CF4 and 02 after that. Furthermore, in order to raise a selection 
ratio with a semi-conductor layer, a contact hole can be formed by changing etching gas to CHF3 and 
etching the gate dielectric film 570 of the 3rd configuration. 

[0253] And a conductive metal membrane is formed with a spatter or vacuum evaporation technique, 
and source wiring 940-943 and the drain wiring 944-946 are formed by carrying out patterning and 
etching after that with a mask. Although not illustrated, at this example, it formed by the cascade screen 
of Ti film of this wiring and 50nm of thickness, and the alloy film (^loy film of aluminum and Ti) of 
500nm of thickness. 

[0254] Subsequendy, the pixel electrode 947 is formed by forming and carrying out patterning of the 
transparence electric conduction film by the thickness of 80-120nm on it ( (kawing 14 (A)), In addition, 
in this example, the transparence electric conduction film which mixed the zinc oxide (ZnO) of 2-20 [%] 
is used for the indium oxide tin (ITO) film or indium oxide as a transparent electrode. 
[0255] Moreover, the drain field of TFT for a drive and electric connection are formed by forming the 
pixel electrode 947 in piles in contact with the drain wiring 946. 

[0256] Next, as shown in drawing 14 (B), the 3rd interlayer insulation film 982 which has opening is 
formed in the location corresponding to the pixel electrode 947. At this example, when forming opening, 
if considered as the side attachment wall of a taper configuration by using the wet etching method. The 
organic compound layer which is formed on the 3rd interlayer insulation film 982 unlike the case where 
it is shown in an example 5 needs to keep in mind that degradation of the organic compound layer which 
originates in a level difference if the side attachment wall of opening is not fully gently-sloping since it 
is not divided poses a remarkable problem. 

[0257] In addition, in this example, although the film which becomes with oxidation silicon as the 3rd 
interlayer insulation film 982 is used, depending on the case, organic resin film, such as polyimide, a 
polyamide, an acrylic, and BCB (benz-cyclo-butene), can also be used. 

[0258] And before forming the organic compound layer 950 on the 3rd interlayer insulation film 982, it 
is desirable to perform plasma treatment which used the argon for the front face of the 3rd interlayer 
insulation film 982, and to carry out ebumation of the front face of the 3rd interlayer insulation film 982. 
The above-mentioned configuration can protect that moisture goes into the organic compound layer 950 
from the 3rd interlayer insulation film 982. 

[0259] Next, the organic compound layer 950 is formed with vacuum deposition, and cathode (MgAg 
electrode) 951 and the protection electrode 952 are further formed with vacuum deposition. It is 
desirable to precede to form the organic compound layer 950 and cathode 951 at this time, to heat-treat 
to the pixel electrode 947, and to remove moisture completely. In addition, although a MgAg electrode 
is used as cathode of a light emitting device in this example, you may be other well-known ingredients. 
[0260] In addition, a well-known ingredient can be used as an organic compound layer 950. Although 
two-layer stmcture which becomes by the electron hole transportation layer (Hole transporting layer) 
and the luminous layer (Emitting layer) is used as an organic compound layer in this example, either a 
hole injection layer, an electronic injection layer or an electronic transportation layer may be prepared. 
Thus, various examples are already reported and combination may use which the configuration. 
[0261] In this example, polyphenylene vinylene is formed with vacuum deposition as an electron hole 
transportation layer. Moreover, as a luminous layer, what carried out molecular dispersion of the PBD of 
1,3, and 4-OKISA diazole derivative to the polyvinyl carbazole 30 to 40% was formed with vacuum 
deposition, and the coumarin 6 is added about 1% as a green emission center. 
[0262] Moreover, although it is possible for the protection electrode 952 to also protect the organic 
compound layer 950 from moisture or oxygen, it is good to form a protective coat 953 still more 
preferably. In this example, the silicon nitride film of 300nm thickness is prepared as a protective coat 
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953. You may form continuously without this protective coat's also carrying out atmospheric-air release 
after the protection electrode 952. 

[0263] Moreover, the protection electrode 952 has the typical metal membrane which is prepared in 
order to prevent degradation of cathode 95 1 , and uses aluminum as a principal component. Of course, 
other ingredients are sufficient. Moreover, since the organic compound layer 950 and cathode 95 1 are 
very weak for moisture, it is desirable to form continuously without carrying out atmospheric-air release 
even of the protection electrode 952, and to protect an organic compound layer from the open air. 
[0264] In addition, what is necessary is just to set to 80-200 [nm] (typically 100-150 [nm]) thickness 
whose thickness of the organic compound layer 950 is 10-400 [nm] (typically 60-150 [nm]), and 
cathode 951. 

[0265] In this way, the luminescence equipment of structure as shown in drawing 14 (B) is completed. 
In addition, the pixel electrode 947, the organic compound layer 950, and the part 954 with which 
cathode 95 1 has lapped are equivalent to a light emitting device. 

[0266] The p channel mold TFT960 and the n channel mold TFT961 are TFT(s) which the drive circuit 
970 has, and form CMOS. TFT962 for switching and TFT963 for a drive are TFT(s) which a picture 
element part 971 has, and can form TFT of the drive circuit 970, and TFT of a picture element part 971 
on the same substrate. 

[0267] The production approach of the luminescence equipment of this invention is not limited to the 
production approach explained in this example. TFT which the lunMiescence equipment of this 
invention has can be produced using a well-known approach. 

[0268] In addition, it combines with examples 1-8 freely, and this example can be carried out. 
[0269] (Example 10) In this invention, external lunainescence quantum efficiency can be raised by leaps 
and bounds by using the organic compound ingredient which can use the phosphorescence from a triplet 
exciton for luminescence. Thereby, low-power-izing of a light emitting device, reinforcement, and 
lightweight-ization are attained. 

[0270] Here, a triplet exciton is used and the report which raised external luminescence quantum 
efficiency is shown. [(T. Tsutsui, C.Adachi, S.Saito, Photochentiical Processes in Organized Molecular 
Systems, ed.KHonda (Elsevier Sci.Pub., Tokyo, 1991), p.437.) 0271] The molecular formula of the 
organic compound ingredient (coumarin coloring matter) reported by the above-mentioned paper is 
shown below. 
[0272] 
[Formula 1] 




[0273] [(M. A.Baldo, D.F.O'Brien, Y.You, A.Shoustikov, S.Sibley, M.E.Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 0274] The molecular formula of the organic compound ingredient (Ft complex) 
reported by the above-mentioned paper is shown below. 
[0275] 
[Formula 2] 

E t E t 
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[0276] It Lamansk(ies). M. — A.Baldo and S. - P. E.Burrrows and M.E.Thompson, S. - R.Forrest, 
Appl.Phy S.Lett., and 75 (1999) p.4. (it Watanabe(s) T. Tsutsui, M.-J.Yang, M.Yahiro, KNakamura, 
and T. -) T. (1999) tsuji, Y.Fukuda, T.Wakimoto, S.Mayaguchi, Jpn.AppLPhys., 38 (12B) L1502. 
[0277] The molecular formula of the organic compound ingredient (Ir complex) reported by the above- 
mentioned paper is shown below. 
:0278] 
Formula 3] 



[0279] If phosphorescence luminescence from a triplet exciton can be used as mentioned above, 
implementation of one 3 to 4 times the high external luminescence quantum efficiency of this will be 
attained from the case where the firefly luminescence from a singlet exciton is used theoretically. 
[0280] In addition, it combines with any configuration of an example 1 - an example 9 freely, and the 
configuration of this example can be carried out. 

[0281] (Example 11) This example explains the example which produced the luminescence equipment 
of this invention using drawing 15 . 

[0282] Drawing 15 (A) is the plan of the luminescence equipment formed by closing the substrate (TFT 
substrate) with which a light emitting device and TFT were formed in the front face with a sealing 
material, and a sectional view [ in / in drawing 15 (B) / A- A' of drawing 15 (A) ] and drawing 15 (C) are 
the sectional views in B-B* of drawing 15 (A). 

[0283] The sealant 4009 is formed, as it writes in with the picture element part 4002 prepared on the 
substrate 4001, and the source signal-line drive circuit 4003 and business and the gate signal line drive 
circuits 4004a and b for elimination are surrounded. Moreover, it writes in with a picture element part 
4002 and the source signal-line drive circuit 4003, and the sealing material 4008 is formed on business 
and the gate signal line drive circuits 4004a and b for elimination. Therefore, it writes in with a pictvure 
element part 4002 and the source signal-line drive circuit 4003, and business and the gate signal line 
drive circuits 4004a and b for elimination are sealed with the filler 4210 by the substrate 4001, the 
sealant 4009, and the sealing material 4008. 

[0284] Moreover, it writes in with the picture element part 4002 prepared on the substrate 4001, and the 
source signal-line drive circuit 4003, and business and the gate signal line drive circuits 4004a and b for 
elimination have two or more TFT(s). In drawing 15 (B), TFT4202 for a drive (TFT which controls the 
current to a light emitting device) typically contained in TFT4201 for drive circuits (however, the n 
channel mold TFT and the p channel mold TFT are illustrated here) and the picture element part 4002 
which were formed on the substrate film 4010, and which are contained in the source signal-line drive 
circuit 4003 was illustrated. TFT 4201 and 4202 is formed on the substrate film 4010. 
[0285] In this example, the p channel mold TFT or the n channel mold TFT produced by the well-known 
approach is used for TFT4201 for drive circuits, and the p channel mold TFT produced by the well- 
known approach is used for TFT4202 for a drive. Moreover, the retention volume (not shown) 
connected to the gate of TFT4202 for a drive is prepared in a picture element part 4002. 
[0286] On TFT4201 for drive circuits, and TFT4202 for a drive, an interlayer insulation film (flattening 
film) 4301 is formed, and the pixel electrode (anode plate) 4203 electrically connected with the drain 
field of TFT4202 for a drive is formed on it. As a pixel electrode 4203, the large transparence electric 
conduction film of a work function is used. As transparence electric conduction film, the compound of 
indium oxide and the tin oxide, the compound of indium oxide and a zinc oxide, a zinc oxide, the tin 
oxide, or indium oxide can be used. Moreover, what added the gallium may be used for said 
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transpcirence electric conduction film. 

[0287] And an insulator layer 4302 is formed on the pixel electrode 4203, and, as for the insulator layer 
4302, opening is formed on the pixel electrode 4203. In this opening, the organic compound layer 4204 
is formed on the pixel electrode 4203. The well-known organic compound ingredient or inorganic 
compound ingredient with which the luminescence generated by adding electric field is obtained can be 
used for the organic compound layer 4204. Moreover, whichever may be used although there are a low- 
molecular system (monomer system) ingredient and a macromolecule system (polymer system) 
ingredient as organic compound ingredient. 

[0288] The formation approach of the organic compound layer 4204 should just use a well-known 
vacuum evaporationo technique or the applying method technique. Moreover, what is necessary is just 
to make structure of an organic compound layer into a laminated stmcture or monolayer structure, 
combining freely a hole injection layer, an electron hole transportation layer, a luminous layer, an 
electronic transportation layer, or an electronic injection layer. 

[0289] On the organic compound layer 4204, the cathode 4205 which consists of electric conduction 
film (the electric conduction film which uses aluminum, copper, or silver as a principal component 
typically, or cascade screen of them and other electric conduction film) which has protection-from-light 
nature is formed. Moreover, as for the moisture which exists in the interface of cathode 4205 and the 
organic compound layer 4204, or oxygen, eliminating as much as possible is desirable. Therefore, the 
device of forming the organic compound layer 4204 in nitrogen or a rare-gas ambient atmosphere, and 
forming cathode 4205, making neither oxygen nor moisture touched is required. At this example, the 
above membrane formation is enabled by using the membrane formation equipment of a multi chamber 
method (cluster tool method). And the electrical potential difference predetermined in cathode 4205 is 
given. 

[0290] The light emitting device 4303 which consists of the pixel electrode (anode plate) 4203, an 
organic compound layer 4204, and cathode 4205 as mentioned above is formed. And the protective coat 
4209 is formed on the insulator layer 4302 so that a light emitting device 4303 may be covered. The 
protective coat 4209 is effective for preventing oxygen, moisture, etc. entering into a light emitting 
device 4303. 

[0291] 4005a is leading-about wiring connected to the current supply line, and is electrically connected 
to the source field of TFT4202 for a drive. Leading-about wiring 4005a passes along between a sealant 
4009 and substrates 4001, and is electrically connected to the wiring 4401 for FPC which FPC4006 has 
through the anisotropic conductive film 4300. 

[0292] As a sealing material 4008, glass material, metal material (typically stainless steel material), 
ceramic material, and plastics material (plastic film is also included) can be used. As plastics material, 
an FRP (Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester 
film, or an acrylic resin film can be used. Moreover, the sheet of the stracture which sandwiched 
aluminium foil with the PVF film or the Mylar film can also be used. 

[0293] However, a sealing material must be transparent when the direction of a light emission from a 
Ught emitting device goes to a sealing material side. In that case, transparence matter like a glass plate, a 
plastic sheet, polyester film, or an acrylic film is used. 

[0294] Moreover, the ultraviolet-rays hardening resin or heat-curing resin other than a gas with nitrogen, 
an argon, etc, inactive as a filler 4210 can be used, and PVC (polyvinyl chloride), an acrylic, polyimide, 
an epoxy resin, silicone resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl acetate) can 
be used. In this example, nitrogen was used as a filler. 

[0295] Moreover, in order to expose the filler 4210 to the matter which can adsorb the hygroscopic 
matter (preferably barium oxide) or oxygen, the matter 4207 which establishes a crevice 4007 in the 
field by the side of a sealing material's 4008 substrate 4001, and can adsorb the hygroscopic matter or 
oxygen is arranged. And the matter 4207 which can adsorb the hygroscopic matter or oxygen by the 
crevice covering material 4208 is held in the crevice 4007 so that the matter 4207 which can adsorb the 
hygroscopic matter or oxygen may not scatter. In addition, the crevice covering material 4208 is the 
shape of a fine mesh of an eye, and the matter 4207 with which air and moisture can adsorb through, the 
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hygroscopic matter, or oxygen has composition which it does not let pass. Degradation of a light 
emitting device 4303 can be controlled by forming the matter 4207 which can adsorb the hygroscopic 
matter or oxygen. 

[0296] Conductive film 4203a is formed so that it may touch on leading-about wiring 4005a, at the same 
time the pixel electrode 4203 is formed, as shown in drawing 15 (C). 

[0297] Moreover, the anisotropic conductive film 4300 has conductive filler 4300a. By carrying out 
thermocompression bonding of a substrate 4001 and FPC4006, the wiring 4401 for FPC on conductive 
film 4203a and FPC4006 on a substrate 4001 is electrically connected by conductive filler 4300a. 
[0298] It combines with examples 1-10 freely, and this example can be carried out. 
[0299] (Example 12) Since luminescence equipment is a spontaneous light type, compared with a liquid 
crystal display, it is excellent in the visibility in a bright location, and its angle of visibility is large. 
Therefore, it can use for the display of various electronic equipment. 

[0300] As electronic equipment using the luminescence equipment of this invention, a video camera, a 
digital camera, A goggles mold display (head mount display), a navigation system, Sound systems (a car 
audio, audio component stereo, etc.), a note type personal computer, A game device, a Personal Digital 
Assistant (a mobile computer, a cellular phone, a handheld game machine, or digital book), The picture 
reproducer (equipment equipped with the display which specifically reproduces record media, such as 
Digital Versatile Disc (DVD), and can display the image) equipped with the record medium etc. is 
mentioned. Since importance is attached to the size of an angle of visibility, as for especially the 
Personal Digital Assistant with many opportunities to see a screen from across, it is desirable to use 
luminescence equipment. The example of these electronic equipment is shown in drawing 16 . 
[0301] Drawing 16 (A) is a electroluminescence display and contains a case 2001, susceptor 2002, a 
display 2003, the loudspeaker section 2004, and video input teraiinal 2005 grade. The luminescence 
equipment of this invention can be used for a display 2003. Since it is a spontaneous light type, 
luminescence equipment has an unnecessary back light, and it can be made into a display thinner than a 
liquid crystal display. In addition, as for a electroluminescence display, all the displays for information 
displays the object for personal computers, the object for TV broadcast reception, for an advertising 
display, etc. are contained. 

[0302] Drawing 16 (B) is a digital still camera, and contains a body 2101, a display 2102, the television 
section 2103, the actuation key 2104, the extemal connection port 2105, and shutter 2106 grade. The 
luminescence equipment of this invention can be used for a display 2102. 

[0303] Drawing 16 (C) is a note type personal computer, and contains a body 2201, a case 2202, a 
display 2203, a keyboard 2204, the extemal connection port 2205, and pointing mouse 2206 grade. The 
luminescence equipment of this invention can be used for a display 2203. 

[0304] Drawing 16 (D) is a mobile computer and contains a body 2301, a display 2302, a switch 2303, 
the actuation key 2304, and infrared port 2305 grade. The luminescence equipment of this invention can 
be used for a display 2302. 

[0305] Drawing 16 (E) is the picture reproducer (specifically DVD regenerative apparatus) of the pocket 
mold equipped with the record medium, and contains a body 2401, a case 2402, a display A2403, a 
display B2404, the record-media (DVD etc.) reading section 2405, the actuation key 2406, and 
loudspeaker section 2407 grade, although a display A2403 mainly displays image information and a 
display B2404 mainly displays text — the luminescence equipment of this invention — these displays A 
and B ~ it can use for 2403 and 2404. In addition, a home video game machine machine etc. is 
contained in the picture reproducer equipped with the record medium. 

[0306] Drawing 16 (F) is a goggles mold display (head mount display), and contains a body 2501, a 
display 2502, and the arm section 2503. The luminescence equipment of this invention can be lised for a 
display 2502. 

[0307] Drawing 16 (G) is a video camera and contains a body 2601, a display 2602, a case 2603, the 
extemal connection port 2604, the remote control receive section 2605, the television section 2606, a dc- 
battery 2607, the voice input section 2608, and actuation key 2609 grade. The luminescence equipment 
of this invention can be used for a display 2602. 
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[0308] Drawing 16 (H) is a cellular phone and contains a body 2701, a case 2702, a display 2703, the 
voice input section 2704, the voice output section 2705, the actuation key 2706, the external connection 
port 2707, and antenna 2708 grade here. The luminescence equipment of this invention can be used for a 
display 2703. In addition, a display 2703 can stop the power consumption of a cellular phone by 
displaying a white alphabetic character on a black background. 

[0309] In addition, if the luminescence brightness of an organic compound layer will become high in the 
future, it will also become possible to carry out expansion projection of the light containing the 
outputted image information with a lens etc., and to use for the projector of a front mold or a rear mold. 
[0310] Moreover, the above-mentioned electronic equipment displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable television), 
and its opportunity to display especially animation information has been increasing. Since the speed of 
response of the organic compound ingredient with which the luminescence generated by adding electric 
field is obtained is very high, luminescence equipment is desirable to a movie display. 
[031 1] Moreover, in order that the part which is emitting light may consume power, as for luminescence 
equipment, it is desirable to display information that the amount of light-emitting part decreases as much 
as possible. Therefore, when using luminescence equipment for the display which is mainly concerned 
with text like a Personal Digital Assistant especially a cellular phone, or a sound system, it is desirable 
to drive so that text may be formed by part for a light-emitting part by making a nonluminescent part 
into a background. 

[0312] As mentioned above, the applicability of this invention is very wide, and using for the electronic 
equipment of all fields is possible. Moreover, the electronic equipment of this example may use the 
luminescence equipment of which configuration shown in examples 1-11. 
[0313] 

[Effect of the Invention] Even if this invention increases the number of the subframe periods established 
at an one-frame period by the above-mentioned configuration, it can stop that the die length of each 
subframe period becomes short. Therefore, the number of subframe periods can be increased, being able 
to stop that the period (write-in period) which inputs the digital video signal of a pixel becomes short, 
and stopping the drive frequency of a source signal-line drive circuit. 

[0314] therefore, frame frequency - not dropping — in addition — and it becomes possible to display an 
image with the high number of gradation, stopping that the drive frequency of a source signal-line drive 
circuit becomes high. 

[0315] Moreover, unlike the general surface-integral rate driving method, the pixel pitch of a sub-picture 
element is almost the same. Since the design rule was applied and designed to the smallest sub-picture 
element by the general surface-integral rate driving method, highly-minute-izing was difficult. However, 
since the luminescence equipment of this invention has the almost the same pixel pitch of a sub-picture 
element even if the number of gradation increases, highly-minute-izing is possible. 
[0316] Furthermore, with the luminescence equipment of this invention, the subframe period was 
divided, the divided subframe period was not made to appear continuously, but the period (non-display 
period) which does not perform other subframe periods or a display in between may be established. In 
addition, in a non-display period, a light emitting device emits light in no pixels of a picture element 
part. 

[0317] The above-mentioned configuration can protect generating of an animation false profile. 
[0318] in addition - and with the lun^iinescence equipment of this invention, in order to prevent 
generating of an animation false profile, even if it divides a subframe period, it can stop that the die 
length of one subframe period becomes short, and the height of the drive frequency of a source signal- 
line drive circuit can be stopped. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the luminescence equipment of this invention, and the circuit diagram 
of a pixel. 

[Drawing 21 The circuit diagram of the picture element part of the luminescence equipment of this 
invention. 

[Drawing 31 Drawing showing the timing to which the subframe period in a sub-picture element 

appears. 

[Drawing 41 The timing chart of the gate signal line for writing, and the gate signal line for the 1st and 
2nd elimination. 

[Drawing 51 Drawing showing the timing to which the subframe period in a picture element part 

appears. 

[Drawing 61 Drawing showing the timing to which the subframe period in a picture element part 
appears. 

[Drawing 71 The plan of the pixel of the luminescence equipment of this invention. 
[Drawing 81 The circuit diagram of the pixel of the luminescence equipment of this invention. 
[Drawing 9 1 The block diagram of the luminescence equipment of this invention, and the circuit diagram 
of a pixel. 

[Drawing 101 The block diagram of the drive circuit group of the luminescence equipment of this 
invention. 

[Drawing 111 Drawing showing the making process of TFT which the luminescence equipment of this 
invention has. 

[Drawing 121 Drawing showing the making process of TFT which the luminescence equipment of this 
invention has. 

[Drawing 131 Drawing showing the making process of TFT which the luminescence equipment of this 
invention has. 

[Drawing 141 Drawing showing the making process of TFT which the luminescence equipment of this 
invention has. 

[Drawing 151 The plan and sectional view of luminescence equipment of this invention. 

[Drawing 161 Drawing of electronic equipment using the luminescence equipment of this invention. 

[ Drawing 171 The picture element part of common luminescence equipment, and the circuit diagram of a 

pixel. 

[ Drawing 181 Drawing showing the timing to which the subframe period of common luminescence 
equipment appears. 

[Drawing 191 Drawing showing the timing to which the subframe period of common luminescence 
equipment appears. 
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[Procedure revision] 

[Filing Date] December 14, Heisei 16 (2004. 12.14) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is luminescence equipment which has two or more pixels, 

Said two or more pixels have two or more sub-picture elements, respectively, 

Said two or more sub-picture elements have the light emitting device, respectively, 
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Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 2] 

It is luminescence equipment which has two or more pixels. 

Said two or more pixels have two or more sub-picture elements, respectively, 

Said two or more sub-picture elements have a light emitting device and TFT, respectively, 

The current which flows to said light emitting device is controlled by said TFT, 

Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 3] 

Said all polarities of TFT that said two or more sub-picture elements have in claim 2, respectively are 
luminescence equipment characterized by the same thing. 
[Claim 4] 

It is luminescence equipment which has two or more pixels. 

Said two or more pixels have two or more sub-picture elements, respectively, 

Said two or more sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, and the 
3rd TFT, respectively. 

The current which flows to said light emitting device is controlled by said 2nd TFT, 

Said two or more sub-picture elements are luminescence equipment with which effective luminescence 

area is characterized by the mutually equal thing. 

[Claim 5] 

Electronic equipment characterized by using the luminescence equipment indicated by any 1 term of 
claim 1 thru/or claim 4. 
[Claim 6] 

It is the drive approach of the luminescence equipment indicated by any 1 term of claim 1 thm/or claim 
4, 

The drive approach of the luminescence equipment characterized by controlling the gradation displayed 
in each of two or more of said pixels by the die length of the period said whose light emitting device is 
in a luminescence condition being controlled by the digital video signal in each of two or more of said 
sub-picture elements. 
[Claim 7] 

It is the drive approach of the luminescence equipment indicated by claim 1 thru/or any 1 term of 4, 
In said two or more sub-picture elements, two or more subframe periods appear during an one-frame 
period. 

In each of two or more of said subframe periods, it is chosen whether said light emitting device of two 
or more of said sub-picture elements will be in a luminescence condition by each bit of a digital video 
signal or it will be in a nonluminescent condition, 

The drive approach of the luminescence equipment characterized by the number of gradation displayed 
in each of two or more of said pixels becoming higher as total of the die length of the subframe period 
which has said light emitting device in a luminescence condition in each of two or more of said sub- 
picture elements becomes long. 
[Claim 8] 

It is the drive approach of the luminescence equipment indicated by claim 4, 

In said two or more sub-picture elements of all, said 1st TFT is turned on at the same period, 

When said 1st TFT is ON, the potential of a digital video signal is given to the gate electrode of said 2nd 

TFT, 

By switching of said 2nd TFT being controlled by potential of said digital video signal, it is chosen 
whether said light emitting device will be in a luminescence condition or it will be in a nonluminescent 
condition. 

When said 3rd TFT is ON, said light emitting device will be in a nonluminescent condition. 

The drive approach of the luminescence equipment characterized by controlling the gradation displayed 
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in each of two or more of said pixels by the die length of the period said whose light emitting device is 
in a luminescence condition being controlled by said digital video signal in each of two or more of said 
sub-picture elements. 
[Claim 9] 

It is luminescence equipment which has two or more pixels, 

Said two or more pixels have two or more sub-picture elements, respectively, 

Said two or more sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd 
TFT, the source signal line, the gate signal line for writing, the gate signal line for elimination, and the 
current supply line, respectively. 

The gate electrode of said 1st TFT is connected to said gate signal line for writing, 

One side is connected to said source signal line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 1st source field and drain field of TFT, 

The source field of said 2nd TFT is connected to the pixel electrode with which said light emitting 
device has a drain field at said current supply line, 

The gate electrode of said 3rd TFT is connected to said gate signal line for elimination. 

One side is connected to said current supply line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 3rd source field and drain field of TFT, 

Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 10] 

It is luminescence equipment which has two or more pixels. 

Said two or more pixels have two or more sub-picture elements, respectively. 

Said two or more sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd 
^ TFT, the source signal line, the gate signal line for elimination, and the current supply line, respectively. 

Said two or more sub-picture elements are sharing the gate signal line for writing in the same pixel, 
The gate electrode of said 1st TFT is connected to said gate signal line for writing, 
One side is connected to said source signal line, and another side is connected to the gate electrode of 
said 2nd TFT for said the 1st source field and drain field of TFT, 

The source field of said 2nd TFT is connected to the pixel electrode with which said light emitting 
device has a drain field at said current supply line. 

The gate electrode of said 3rd TFT is connected to said gate signal line for elimination, 

One side is connected to said current supply line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 3rd source field and drain field of TFT, 

Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 11] 

It is luminescence equipment which has two or more pixels. 

Said two or more pixels have two or more sub-picture elements, respectively. 

Said two or more sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd 
TFT, the source signal line, the gate signal line for writing, and the gate signal line for elimination, 
respectively, 

Said two or more sub-picture elements are sharing the current supply line in the same pixel. 

The gate electrode of said 1st TFT is connected to said gate signal line for writing, 

One side is connected to said source signal line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 1st source field and drain field of TFT, 

The source field of said 2nd TFT is connected to the pixel electrode with which said light emitting 
device has a drain field at said current supply line, 

The gate electrode of said 3rd TFT is connected to said gate signal line for elimination. 

One side is connected to said current supply line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 3rd source field and drain field of TFT, 
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Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 12] 

It^is luminescence equipment which has two or more pixels. 

Said two or more pixels have two or more sub-picture elements, respectively, 

Said two or more sub-picture elements have a light emitting device, the 1st TFT, the 2nd TFT, the 3rd 
TFT, the source signal line, and the gate signal line for elimination, respectively. 

Said two or more sub-picture elements are sharing the gate signal line for writing, and the current supply 
line in the same pixel, 

The gate electrode of said 1st TFT is connected to said gate signal line for writing, 

One side is connected to said source signal line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 1st source field and drain field of TFT, 

The source field of said 2nd TFT is connected to the pixel electrode with which said light emitting 
device has a drain field at said current supply line, 

The gate electrode of said 3rd TFT is connected to said gate signal line for elimination. 

One side is connected to said current supply line, and another side is connected to the gate electrode of 

said 2nd TFT for said the 3rd source field and drain field of TFT, 

Said two or more sub-picture elements are luminescence equipment with which effective luminescence 
area is characterized by the mutually equal thing. 
[Claim 13] 

All the polarities of said 1st TFT which said two or more sub-picture elements have in any 1 term of 
claim 9 thru/or claim 12, respectively are luminescence equipment characterized by the same thing. 
[Claim 14] 

All the polarities of said 2nd TFT which said two or more sub-picture elements have in any 1 term of 
claim 9 thru/or claim 12, respectively are luminescence equipment characterized by the same thing. 
[Claim 15] 

All the polarities of said 3rd TFT which said two or more sub-picture elements have in any 1 term of 
claim 9 thru/or claim 12, respectively are luminescence equipment characterized by the same thing. 
[Claim 16] 

It is the drive approach of the luminescence equipment indicated by claim 9 thru/or any 1 term of 15, 
The gate signal line for writing which said two or more sub-picture elements have, respectively is 
chosen as the same period. 

The drive approach of the luminescence equipment characterized by controlling the gradation with 
which the die length of the period said whose light emitting device is in a luminescence condition is 
displayed in each of two or more of said pixels in each of two or more of said sub-picture elements by 
being controlled by the digital video signal inputted into said source signal line. 
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[0 0 16] mfem^j 0 0 4immtv^mt. mmt 

mmm t f t 7 o o 3 oy-x««$ fct* k w 

t-t?>c Mic^f^mmm t f t 7 0 0 3 oy — x^ig? 

[0 0 17] 7 0 0 4(DMf^mmiai—M(Dm 

[0 0 18] ^*:{C, BIl 7fC^Lfc«lfiK;feW-rS^S 

MX. ^w^ilJffii&^^;&ffl^^T^^«:^fofc^t&^co^> 
T. gii 8^:fflv>TittB^-rso mm^wmmmxii. 1 

V^S, HI 8{i, 01 7{C^b/£«|fig*#fS«^^g 
0 LX^O. «ifa{i^f-rAxy-;l/;&, lattitiy— 
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coo 1 9] 01 8t?(i> lyu-L.mm'picnm in 
tiSMSs:) (D'li-yyiy—Amms F 1 ~S F ntmif^ 

[0 0 2 03 ±gB»f^«<fc?)Sfu<siwr«fc, y-h 

fg^j^G i~Gy*"?rai{ca»??n5<ii:-e. ^y-hM 

^SStC^i^^nfcX^-y^vyfflT F T 7 0 0 ZA^^j-^ 

mmmtsac^- hnmimmisnrzT f ta^^t;*- 
[0 0 2 1] tLr^^~hm^m'^mitnr\^^?>t 

*fc, V— XM^S 1~S y*^e.:i-><3D;^-f 'y^^y 
fflTFT7 0 0 2*/rLT, IBKlfflT F T 7 0 0 3<oy 

So 

[00 2 23 SKlffi T F T 7 0 0 3 {±-ry^f;Hfx:t<i 
^(cioTX-r-y^vyAW^^nSo ®l&fflTFT7 
0 0 3 *<^i//-ci:, 7 0 0 4 0iiB^ 

im^fi 0 0 4*^^3t-r5„ mmmiv t 7 o o 
^if-r^rytzt. fmmmt^^^i 0 0 4<Dia^«es 

{C-^^^n^&l/^ODT'^^^^ 7 0 0 4 «^L;S:V\ =S: 

[0 0 2 33 ±x(r)mmc^'J^>v\i'f^mm)'^xti^ 
•»j-:/:7 u-awh s f 1 ~ s f n to^n^'ntcfc 

l/^Ts ^H^O»3ie^?7 0 0 4*t%^-rSA>L^V''*^ 

*^a»?$nso ctitcto, «iiiiigo^-rsiiiiic[)iS 

So 

[0 0 2 43 tZ.:6X±Mhrcmmi5mx\i. nlf>yh 
- < t n fflo-9-:r:7 U— ASBK^iait 

->-af;i/trf';j-«^®tr.y ha*^<-rsi:. i ^u-a 

[002 53 ii«0^?t^BT(i. 1 igJKfC 6 OiX±£0 

tis®®cos[*^6 0cfc*)^!;"*<4si:, mMmimmoy 

[0 0 2 6] L*^L-9-:/:7U-AWra<DS?*S< LT 



(5) ^M2 0 0 2-2 7 8 4 7 8 
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4C5„ ccDrali{^:•ov^T> fe^Tfcai g^fflv^T^L 

< mmt^o 

c 0 0 2 7 3 m 1 9 it-mff3^j:mm6^mfmmicmf?> 
•^'^yu-.LmmsF Ck-o , sfr. sf (k+ 

Ti3t), ««iti^f-rAxy-;P;g:, «a^«i{±y- hf»^«g 
OffiB*^LTV>So $fet 1 {ilJ-y 7 U— AWra S F 
k(Cfct/^T> ^X<om^iC 1 e-y h^<Dr'i^^)]/\^'r:t 
10 «^*^A;'j^nSWraoS^:&^LT:fet), t 2{i^^ 
^'>©B^fc:telt5-9-:^7b— ASSraS F k<DS?;&^ 

[0 02 83 01 9 (A) «t l^t 2(Dm-^^^LX 
feO, 01 9 (B) at 1 > t 2 0[)lfrg-^^L.TV''So 

CO 0 2 9] Hi 9 (A) C^bfe t 1 S t 20«^, 
k*e©'it!rr'U-ASB(fflS F k*^)^TL. (k + 

1) SBo-9-:/:7^-AWMs f (k+1) *^Mii&^n 

20 #*'«A:fJ^tirV'*So ioTl tr-y h5i-<DT'->*^;H;'r 
[0 0 3 03 LA-'LHl 9 (B) tC^Lfc t l>t 2© 

k»s©-y->r:7u—A»aras F k*'Si^TLTtH 

^'s© 1 h5J-©-rS^^»;Hf 7*:tM^<DA:^*WL 
Tv^%^/^o oSD 1 e-y h5}-©7*S?*;l/Vf7»*^^<DiB 
^'\©A;^i:Mff LT. :^®l tr>y h5J-«07^$^3»;l/tr-7=f 
^«^©B^'\©A;^>^g§ii&L^: < X{trji^rji\.\ 
30 [0 0 3 13 ieS8»*«<-rsrci&K:-9-:r:7^-AWisi 

t 2:&^< LTV>< i: t l>t 2i^»3. 019 (B) 

fc«<«©«)tt^a7?{i^Br^r*fe ^ fco itr :7 aw 

Wt 2:&5S< LTfe t 1 ^ t 2 t-r«fci&{C{4. 
B^{C 1 e-y h^)-<D-ri^:5';l'e7*::f<19^A:;^J-r«Wlffl 

t l©s^*^<•r«i^^s*^^uSo 

[0 0 3 23 1 1 ■rsrca6{c{±, y-xm^iK'N 

40 L. V-X«#«)Ei!i|5igS®)Ei!;«i6ia;&iSE< Lf ^S 
i:, V-XM#i»SEIft0gS*<^-r«h^i^'>*X:J»*<|gl& 

[0 0 3 33 ±]^trcraj8fc8», leaaciSi^BSj© 

[0 0 3 43 
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(6) 



2 0 0 2-2 7 8 4 7 8 



43, nmi^(Dmimimmii. mm^f^n'^^'r^mm 

CO 0 3 5] ^•LT^SHS'^fi, ^wm^ic^i^^r^ti 
[0036] ±ffi«ricfc J: o T. ly U-KmiSicmf 

[0 0 3 7] 'trc-!&mts:mm^9mmmtitmts:*). 

[0 0 3 8] *6t<:*»IB<D5BtigBT«, mtf-jt 

h ©-9-77 u-Ajeias feti^^ff t>!S:v>«m 

[0 0 3 9] ±e«^tej:»). mmmmm(m^m 30 

[0 0 4 0] ^j^feA^o^MB^osutigs-eti, mmmm. 
m$w¥t^^m<rittt>ic^yy u-L^mm^^mLr 

[00 4 1] Lxric. ^¥&iR<Dmm^^ro 

[0 0 4 2] ^mmmTm^ir?,nmit. mmcomm^ 

fk(o»mm^^Lr^*). nsfBmKommmn^tma^ 40 
[0 0 4 3] ^mmmvm^-r?>f^mit. mts^comm^ 
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[0 0 4 4] ^mmm-em^-t^^ma. msL<omm^ 
v^T. iy\^~L.mm^\c^Wi<D^yyv-L,mmt)m 

;l/ If ©^J fcf y h C J: o T, t9fB«85[ 

CO 0 4 5] ^WfflSTM^-rSKBStt. «»flDHIg* 

stf T F T*^n^nwLTt5t). m^ym^Kmn 

H(fiaTFT{C<t^TfWffll^nT:fe»), MIEIt 

Co 0 4 6] *w«e»-rHi^^-rs%w{4, »»®H^* 

mi®TFT. ^2©TFTSlf||3©TFT;&^ 

l^tmrafcWta^KOTFTsb^^t^fc^rD, 1 © 

m2<DTFT©y-h«ffifc#it^tU B9E-ri?^»;Hf 
T^^tm^tOatiitC J; o Ttffiam 2«TFTOX-i''y^> 

*^l^^«88{C^S*^A^SJ?$n, Mffim 3 CD T F T 



Co 0 4 7] ^m9-v^r^^m\i. 

SlOTFT, ^2©TFT, ||3©TFT, V— 
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iE^3 ©T F Toy- h«8i(4MiBm*ffly- hm^m 

So 

Co 0 4 8] ^mmm-vm^T^m^it. S[»©hsr* 

^lOTFT. mzOTFT, M3CDTFT, V— 

T F Toy- h«ffi{±Kjga»*ii»ffly- hm^igts 

^$nr*5 0, MIB^KDTF Toy— XSlget HL"!' 

^2OTFToy-h«ffi{cSigi?nTfe0. «ne^2 
o T F T o v-:^mmiiimsMmm^mc. k w 

wiem 3 o T F Toy- hmmamimsm'f- hm^ 
mifcmmtnr^>:>^ WSBmsoTFToy-x^iSi: 

iS3B[Oiii^*^-?-ti-Fn*-r5»#ii*fliy— hm^mt 

v~:^m^m^cxt^ ^ "ri^^ a> ^£.'f■^m^\c j; o t 
WiW^nscit?, MK^fiao■iRo-^■n^'n^^:fe^^T 
^m^n^mM:>mmt.n. mna^isoimsRti, W5» 

So 

CO 0 4 9] *WiBB»7?ra^-r5%Wtt. ItfJCOBI^* 40 
^.^lOTFT. ^20TFT. m30TFT. y- 

xm^si. »^ii*ffly-hM^i»scfM*ffly-h« 

^ii^^n^'nwLTfc?), MiB«i!coiiM^«ii-iB 
^l^^i;t3l,^T«i!ie«&«i«r«WLT^3^3, Miem 1 OT 
F Toy- h«««Mi2Sfrii*ffly- 
?nr*5»?. Miami OTF Toy-x^j^i: Fix^v 
^j^ti, -;^{4Miey-x«^iii{c, t^-^tiHuiem 

20TFTOy-h«ffi{c«g|jnTfe!3, MIEm20 50 



(7) 1^M2 0 0 2-2 7 8 4 7 8 
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T F T(r>v~:Kmmtmum:wmm,^. y i^i- >«ige 

12^ 3 O T F T oy- h «fii«MEf^*ffly- h fl^SS 
(cS^^tlTfeO^ MfB^SOTF TOy-X«lSi: K 
WyflB««, -75-ttt(>getiilS«*&ilSfc. fe^-:)5-{iW 
i2m20TFToy-h««i(csgg$nTt3?). Bataar 
»oiiii^*^^n^tiwr 5»#ji*ffly- hm#«a{±i^ 
cwratcss^jn, mriB«»oiijiii^o^n^^nc«3v> 

mztx^TLhx. B5^«i»oB^o^n^ntt3V''T« 
7r:$nspgii*^iwiai^n, stnBassoaija^ti. 

So 

CO 0 5 0] ^mrnxWis-t^ih^mi. 'miomm^ 

SStOiiJH^^rWLTfcO. Hul2«S!tOaiMlga^* 
miOTFT, m20TFT, m30TFT. V— 

1 OT F Toy- hSffi{±Hine»#ii*ffly- vm^mL 
tg^^nr^BO, tiJiemioTF Toy— xM«fc K 

v-iz/wmt. -^{±HuiBy-x«^iSS{c. 

MIEm2 0TFT0y-h«@{cSiK?tlTfe»?, MIE 
m 2 O T F T©y-X«««Wf5SM«iiS&iS{C, F 

Mffim3 0TFTOy-hBffi{it3l2?H^ffly— h 

<l^^{i:g^$nTfe»j. ttfiamsoTFToy-xM 

>3«*af^2 OT F Toy- hliffitcgigg^nTfet) . 

H9ffi^oH^*^^-n-5'nwrs»^ii55)Lffly— 
lifirauwiats^^^n. ttnBisstoiijHigo^n^n 

feV^TMIB5BKJ!i^^*<f8)t«fi|-Z?*S«|ffloS?*^ 

B5f5y-Xffi^iSI(cA;'35nST'->*^;Hf-r':tM^{c<fc 

o T^jffli^ns d i: -e. iJieascoHsgo^-n^ntcfe 
^^T^*nsPiSi*«ffli?n, t9iBS8»oiiJBsg{i. 

Co 0 5 1 ] ME«fjoi«ig*^^-n^ti«r 

-rSMIH^ IOTP TOffiftAt^TratJ-p^SC 

Co 0 5 2] :immt. i(ii2«stoifjB5ig*^^n^n* 

•rSWSm20T F TOffittA^^TraC-p&Sc; 

CO 0 5 3] *%ig{±, ffflB^StOiiJiaigA^^-n^tl* 
-rSMIESSOT F Toffil4*<^Tl^i;T-*sc: 
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CO 0 5 5] 

L^m(Dmm<Dmmi mi tmz^m^^x. ^fm<D^ 
yiMso^mmic-Di^^x^m-r^o mi (a) ti^^^gg® 

0 2t. mmm^- hm^mmm^ i o 3 tm^mif^ 
Co 0 5 6] rj:^^ ^mm<DmmrHi. mfmi o o 
^my- hmmmmm^ i o zstfissffly- 

*IUEi&®8Sl 0 3*<-g-$n-5) i:*^R-»|g±{cjg«? 

1 0 0 tmmm^mti)m^?>msLticmm-i^ti. f p 

CO 0 5 7] i^fc. v-:^m^msmm^i o i tv- 
0 zRxfm^my- hmmmmm^ i o 3*^^*n 

(DWlit. mi (A) {C^LfcafC^^^nJSrVV V 

— xffl^jgaaftiHigs 1 0 1 (± 1 ojw±istte)nTi/^ti{f 
rmmy- hm^mmm^j^ i o 3 1^. 1 h 

CO 0 5 8] S^SRl 0 0»CtiajR<DiB*l 0 4*^Vh 

^1 OSt. |g2irM^l OeOZOCDBllBtR^WbT 
l^S#!If^•^^^TI5^^B■r■5o 

COO 5 9] 01 (B) tCiiiiR(D@8SBI*^-r„ Mfltl 

0 4 *'«^rf 1 iijH^ 1 0 5 tmzwmm 1 0 e 
i-^o)mm^m_i (iiti-x<oiiM<Dm 

10(0»#Ji*ffly-h©^i|aGa_j (j{il~yCD 

CO 0 6 0] sfc. ^1 iiH^ 1 0 5 tmzmm^ 1 0 

fl6<0S«T'(i. ^ 1 giJH^ 1 0 5 ii^^T^V-xmmSi 
1 v-^mmSl S L_ 1 ( i 1 ~ X OflESE® 
, ^ 2 ©JH^ 1 0 6 A^W-r 5 y-XM^i^;g:m 2 V 
-X©^ISSR_i (i«l~xC[)ffijic(DSt) t-rso 
C006 1] miifliiiKSl 0 5i:m2irJiBigl 0 

^mm(Dmmr'ii. m i iijaa^ i o 5 jb^wrs?^^ 
ffl'y- i^^^sg^rm 1 immy- hm^mc e l_ j ; 
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( j fi 1 ~ y Offi^cOSt) . m 2 BiJH^ 1 0 6 A^*-r S 

FM^*^ 2m*ffly- hm^mG e r_ 

j (j «l~y®ffijt<D») tT^o 

C 0 0 6 2 3 $ rc«iijiiiiig{±. ^n^'tix -y ^ > ^ffl 

TFT (mi©TFT) 1 1 0. ffildfflTFT (^2(D 
TFT) 1 1 K mSfflTFT (S30TFT) 1 1 

2, Sg^^^i 1 3, 3:/f'>ifi 1 4^WLrv>So 

CO 0 6 3] ^BJB^A^W-rSX-f >y^>iffli T F T 1 

1 oayy-hmmii. »*ii*ffly-hM#«Ga_j 

10 fcS«!^tlTV>5„ ^rc^iiJiB^*^^fSX^'-y^>^ 
fflT F T 1 1 0<Oy-X®ig?i: 

ti^^-r^mmm t f t 1 1 1 ©y- hm&tcmu^tir 

^^^o :^mmo^mm(r>m'^. m i wmm i o 5 *^#-r -s 

X-f-y^^^ffliTFT 1 1 0®y-X^Jg?t FU-r^SB 

1 y-xM^s L_ 1 {c, a-??{4 
^ 1 iOiB^ 1 0 5*^#-r5ffi»fflT F T 1 1 1 ®y- h 

«ffi{Cg||?tlTV>So Sfc. m2iiJilBmi 0 6A^Wr 
«xi'-yf-yyfflT F T 1 1 0(OV—7.mi^t 

20 -mm 2 y-xM^ s R_ i {c, t. ^ 

2 giJH^ 1 0 6 *<Wr -SSglftffl T F T 1 1 1 coy- 

CO 0 6 4] ^wm^ifm-t^mmmT f t 1 1 1 <Dy 
CO 0 6 5] *fc, ^wmffkHimr^m^mi f t 1 1 

S«t*nT(/>So *llfifi©}^^««^, m 1 iiJH^ 1 0 

30 5 T F T 1 12 ©y- h«ai(4. ^ 1 m 

^mY-vm^UG e L_j (cgggB^nTfeo, mzm 
1 0 6 n^m-r^m^m t f t 1 12 coy- 

fi, m2m3feffly- hffi^iKG e R_j (cSi^^tlTV^ 
CO 0 6 6] */-c«»JH^*^^-r-5M5gfflT F T 1 1 2 
i {C, t» 3-:^rtt#IlIHSgA«&-rS®i6fflT F Till 
Coo 6 7] 02{C. 01 (A) {C^LfcB^gPl 0 0 

K) <D@gs0*^-ro Higgp 1 0 o{c{4m 1 y-xm^sss 

L_l~SL_xfc, ^2y-X^#J|iaSR_l~SR 
_xi:, «ii«*&«SV_i~v_x i:. m^ih^m'f- 

hffi^Ga_l~Ga_y ^U^^ffly-h^f^ 
«lGe L_l~Ge L_yi:, mz^S^feffly- hM^Si 
G e R_ 1 ~G e R_y i:AWe.nTV>So 

C0 0 6 8]«:i3, iSlggPl OOA^^-rS^l y-X« 

^m t nmmm.(omti!^-f l 1 1^ ct-^ 5 1 tin ^ 

v^o KSiSPi 0OA^W-rsm2y-x<i#i|gi:«Mm 
0 ^sp 1 0 0 *<w-r 5S*ii*ffly- 1 



(9) 
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[0069] ^^K. m 1 RtfH 2 tcs^Lrc«]e%wr« 

[0 0 7 0] 03 :&ffl|g 1 0 4*^*f 1 giJH^ 

1 0 5 trnzwrnnix 0 etcfetts, -y-rr^^— a^bm 
©ai^-rs ^^^i- 5 >i^;sr^-r o m i iwig i o s -eti, 

1 :7^— Affirai^{C-9-:/7L/— ASSraS F 6_K SF 
2> SF4_K SF5_2» S F 4_2*^J(Bfc:m3Kf 

5o ^2iija^ 1 0 6T«. 1 AWMrtt-9-:r7 

t'-AS^raSF5_K SFK SF6_2, S F 3, 

S F 6_3Ami:aiK-rSo 

[00 7 1] S::fe> IJ-^ :7 AffiH S F 1~S F 3 

n^^nmuTv^So F 4_ 

1 i:, S F 4_2 im\C 4 e-y h gOf i?^i;l/tr7^:tm 
^tc^-fiSLTV^So Sfc, ■y-r^U'— AWHS F 5_1 
i:, S F 5_2f4«{j: 5 If >y hBcO-r'i?^;l/e-r':*-fl^ 
tcjtJgxLTl/^S, ^fe. It:/^ 1^-Ama S F 6 1 * 
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SF6_2i:. S F6_3{±^^{C6t:>y hacD-ri/* 
^ ;!/ If -T^^i-fl^tCj^lS LTl>5o 

[0 0 7 2] mi i'JH^ 1 0 5 \cis\<^r-^yy u-aw 

MS F6_l*^Mii&$n5^r-l'5>yi:, ^ZIW^I 

0 6 fcfev^T-y-:^^ w-A«ra s f 5 _ i *^Ba^t&^ns 

^'i'5>^^{i|^i;-pfeSo miliJiiiilgi 0 5{c 

t. mz Bsmm 1 0 e tcfev^r-y-tr^ u-awh s f 1 
10 is^i 0 5{cfev^T-9-:/:7u-AM3ras F 4_i *'<r»aji& 

U-AWWS F6_2*^re$&?nS:SfY5:^^(i|^D-Z? 

o i^«{c. miMimmi 0 sic^it^x-^yyiy—A 

1 0 6fc430>T-9-:^:7U-AJWWS F 3*<M$&2nS^f 

5 ^ifimizT^^o muc. m 1 iiiiBMi 1 0 5 jc^s 

V^T-9-:r:7b-Aa5MS F 4_2 3!)^Mil&5ti^^f'f 5:y 
^t. mZWmfSl 0 6(CfeV^TlJ-:/7U-A«BHS F 

6_ 3 *^ras6?ns ^ 5 ^ytin ur-feSo 

20 [0 0 7 3] ^fcm 1 fc. #i!liS*{ufeV^TfflS•rS■9• 

u-AffiHte*f-rss?©it{cffl^-rSo 

[00 7 4] 

[^1] 



[0 0 7 5] 2j5:J|S8(D)gg|T{4. S F 1 : S F 2 : S F 
3: (SF4_H-SF4_2) : (SF5_1+SF 
5_2) : (S F 6_1 +S F 6_2 + S F 6_3) = 
20 : 2l : 22: 23 : 24 : 25i:;S:oTV^So ^-LT, 

Eay^yy ^-A)«lffl^c;fev^T«^1e3g^*<5e3t■rs*^^± 

7='>'*^;H:f7':t<S^lcj;-3Tgt*t)s %^-r5-9-:/7U' 
-A^ffl£Offi*^t)-«J:T' 2 Spgia© 3 -femScDIiillg^ 

U-Affl|fflOS2(DJt{4, 2O : 2 1 : ••• : 2 (n-l)fc;S: 

[0 0 7 6] •9-77^-AmraoW3K-r-5)W^ 
^aiJia*(i::fel/>Tm^-r5-9-77L/-A«BHI©*tJS 

[007 7] ^:fe2|i:jlSt|C0Jg®-e{±, 4 t-y h g«-ri^ 
;>;l/lf7^^®^fc5t*S-rS-9-77U-AWm*, SF4 
_1 i:SF4_2iD2-r>{c5i-|lJLTV>5o ^fc. StT-y 

*^ SF5_1 i:SF5_2<D2-Ok:^SiJLTV^S* 

U-AW«^. S F 6_1 i:S F 6_2 i:S F 6_3tD 



77l>'-AWm*<m-rS-r'>*^;Hf'r:t«^©lf>y h 

30 mi. ^gsfLtcmcis^^nj&v^ 

[0 0 7 8] ^i-iij-rs-tJ-^yb-Awmfi i ^r-tigs 

Ac/£L±tfirlf -y h{c^tiS-r-S-9-77l^-AW 

[0 0 7 9] *fc. -9-77Ix-AWH«04J-iiM{±Stf-# 

5 <fc -3 Tgt46 S (D*W* L Vo 
[0 0 8 0] Sfcl^lilf -y h<Df^s;^;Hff':i-fl#{C^* 

40 fsts. ^^-fiJLfc-y-^^u-ASBrafDSSfirau-^fes 
[0 0 8 1] Sfc^^sjsfecnfcis^^njfev^o 

50 
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[0 0 8 2] ±iB«B8fcj:»), wimmmsmim^-r?> 
CO 0 8 3] i^{c. ^-y-y^^ u-Ammfc^ttsHjRo 

(Drnmic^-oT. m 1 1®^ i o s i:> mzwmm i o 

Co 0 8 43 ±IBS!;f^{cov^T<t»)S^t<lttWrSo * 

aA^MSE^nrcX-fy^^^ffiTFT 1 1 0*^^T;i-> 
[ 0 0 8 5 ] ^ LT^T^oy-XM^ilS (**S6fia|T'{± 20 

Ml y-x«^«9t^2y-xM^«) fc. #-9-:r7u 
^n-5o o$»), s F 1 ~s F 3-z?«, ^n^ni e-y 

^tz. SF4_li:, SF 4_2rHimc4\£'yhS(0 
xi^^f;Hf7*:tM^*^A:^^tl, SF5_lt, SF5 
_ 2 -Vltmc 5 tr «v h BO'ri?^r;l/trT':tfl^*^A:/3? 
tl. SF6_lt, SF6_2i:, SF 6_3Tl±mc 

L. m 1 v-xm^^{ca, ^ i wmm\,cis\^^xamt 3o 

CO 0 8 6] 01 (B) tC^Lfciaig{C;feV^T(i. ^1 

m^*^A^?n;5„ S2y-xfs^ifiiSR_i 
fc, ^2ilJilB^{c*5^,^TttJ3S■r5•9•r7^-A^ra^c*t 

fE-rS tr >y hSC^T'S^^f ;l/e7*;i-M^*^A:f7?nSo 40 
CO 0 8 73 #ilJH^{i:^J^,^T, 'fi^^;l'\^7'^mmi 

:t>c73X-l'>y^>y^T F T 1 1 O^^YLT, ^lllfflT 

F T 1 1 1 <o^~ hmmicxtitrL?>o mmmr f t i 
1 Hi. A;'3^n/c-r':^^f;i/ifx:j-M9{cJ:-pT^©x 

CO 0 8 83 ^fflTFT 1 1 lii^^iryfet. mmm^ 
m(DniiL (.mmmao ti^mmmT f t 1 1 1 ^if^vr^ 

fflM A^gifti^n, 113 50 



OO) ^^mz 0 0 2-2 7 8 4 7 8 
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CO 0 8 9] mcMmmr f t 1 1 1 fi^^ymt. mm 

CO 0 9 03 ±^mmm^(D:kr(Dmmic^\^^m 

{±sijii^te7's?ir7i/fcr ■r:i-<i#*^A;'3?n5 1 It. mm 

y£.7':^m^(DmsLi^^^ ens c ^mmt^o * 
A:^-r«$T'cowra^«#ii*iffiraT a i:iif^„ 

C009 13 i^tc. Stii*WraTa!b^i^T-rSM. ?> 

2 msffly- he#tfcb^aw;?nso m i m^rny- h 
hmmti^is^^tircm i wmm i o 5 (Dmsm t f t 1 

1 2A<^T:4-i^{C*»5, SiSSffi*^^ l iiJiS^ 10 5© 
|g»fflTFTl 1 l<Dy-h«S{c^A6nSo ^-^ 
T, SlliJHIgl OSOffil&fflTFTl 1 Hi. h 
«ffii:y-X®l|?©®ffi*^l|L<*S©-I?:i-:7{c;5:»5, 
m 1 PJB « 1 0 5 (OWf^^ 1 1 3 (ilNSSJt^JHtC* 
5o ^LT, ^IKISIKI 0 5k:feV>T-9-:/:7l^— A«B 

CO 0 9 2] |BI»fc, m2^82feffly- hM^*^a«?? 

tlft^ 2 Wmm 1 0 6 tom^feffl T F T 1 1 2 *^^T:i-> 

t * 0 , 2 pjB^ 1 0 6 (Dmmm t f t i 

1 i<oy-h«ffite^^e.nso j:ot, mzPHigi 

Oe^ffil&fflTFTl 1 Hi, y-hS®i:y-XMi^? 

®«fi[*<^L<*«©-e5j-:7{c«:»), fszwmmi o e 

<Of|)fcSl?l 1 3»ilP5l?t«fi|{c-5:S<, ^-LT, ^211] 

CO 0 9 33 ^fe, rai:B^{cfev>Tfe. ^ 1 m^m^ 
5v4^«ipiu7?a6si:»4i®c,&v>o mim^my-hm 

CO 0 9 43 *fe*wais-^{i, ^T<o^ 1 m^mv- 

T e 1 mm^- hmfSKomiit i o 

-rofTtJti, mmic2'Di:JL±mi^ti^i\ mm^c. m 
2 m^mv- hm^m(Dmifiit i -or-Dnt^ti. mmic 

2oJiU:31J?^ti*V\ 

CO 0 9 53 04 (A) fC, S*ji*ffifflTa{C*5V^ 
^•To tfc04 (B) IC. ^1 ilJH^l 0 5tC*5V>TI±J 
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6 icisi^x mm L tcimmmi^ish^r. m 2 immv- 

h«^|g*^S9?*n5 ^T'f 5 y^li^ m 1 iiJBIg 1 0 5 

tmcT$>?><D-i:\ 0 4 (B) ^mmv^^o 

CO 0 9 6] ^LT, [^Ciii**^Wr5«St(D9iH^O 

[0 0 9 7] sfc. ■9-:r7u-A«Bra%^fij-r5<ii: 
m^mib^ctti^x^. iy\y—i.mmiz^if^^^m^ 20 

CO 0 9 8] :S::fe±3^Lfcl&mi:fe^^T, -9-77 A 

ii^ffifs T a i)mT vtdm^^yy ly-j^mmtrnT-r 
^m^. m 1 m^mv- hm^m^rc^tm 2 m^m^- 

Ttai->o c<Dii^. -^i-yy \y—2^m^t'>)-yyu—L. 

CO 0 9 9] ^fe, H^fCfeft^SitT":? U-AS8MOW 30 

««fi{i^?^'AX'^-;i/;£, mmitm^ji^^mY-hm^ 

CO 10 0] i^m^(D'y^y(DmMicis\,^x-^yyu 
—j^mm-hmihcEtixi)^^. mik(D^^-y(Dmmc^i^ 
x^yy u-Ammtimti^s n« $ xo)mm*\ 
^mmT aicmm-r^o isasjoD^-ocHSR 40 
ici3i^x$m7nmmtimih-^tixi)^p>. m^co^-rxD 
mmicis\,^x$^m7nmmi)mii^f£ti?>iix<Dmmmm 
mm e^cmm^r?>o ^m(Dmmic^\^^xii. v-yy 

b-AffiMSFZ. SF4_K S F 4_2. S F 5_ 

K s F K s F 3timjLrcmmc^%m^^mmif)^mm 
LTu>So ^^micisi^x^^mnmmii. s-rLi>jM 
Lrcfi^yyu~L.m!S(0\micmiih^ti^tim^i3i 

[0101] *i^ggto%^g-^?fi, ^wmmim^m 50 



01) «pM2 00 2-2 7 8 4 7 8 
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TFTl 1 z^^sttsci:-?, iiNa^mMBF^m^s* 

■&SC:f:*^T-t^5o ^<^rdi>. 01 7{c^Lfc— )S6*j* 

CO 1 0 2] 06^4*slg?^o5l)t^fi{^fc^^r. (^ra^ 
i^Iffi»j^*fflv^T«**^To rz.n\c^ ^^yy v-L.mm 

SF (k-l) , SFk. SF (k+l) (ktiffigO 

l'AX';r-;l/;gr, iattt±#^-<>©H^Ofi[S%^5LT 
V>S„ ^fct l{4-9-77U-A}WMS F k^CfeV^T. ^ 

iB*fcfeit«-9-y7^-A««ras F k<DS^;&3^Lrv^ 
So **1 ■5l'>'5)'<DB^{i:, ratjy— 

CO 1 0 3] t 3{iS'^'r><DBIgfC43tt5l^«^«BK 
B F©«STfe5o lf«^J«|ffl(DS^f t 3«, S F k t 

mrj:-oX\^^^m^)l.3^mf^t. SF Ck+O 

t?«5Cfc*'«as-cSS<, oSO.t 3S t 1 - t 2i:-r 

Co 1 0 4] ±SSmmc^K>. |igPiS*igf<-rSfc:46{c 
•9":^:7^-Aa?St 2«rM< L, tl>t2i:)5:oT 
t. . 1 tr -y h ■?*i?^f ;Hf •r:i-#^c5B^'v<o A;^ i: 

^';Hf7';t^^<7DB^^£DA;'3^PH$&f S'i<.S*^^(/^ 

CO 1 0 5] t^tc. ^mm(D^mkm.x\.t. mmis^mr 
^^^<owmwi<Dtti'einK^\i^xmM-t^'^yy 

v^A->Tpgiaa^*ffoTv^So ^(Dfctb. wmM^mf 

■9-r:7lx-A«8lffl3b<S<ftS©;&ai^tsci:*^l?t 

So <toT. i^-:/:7U-Amra«a*^JtirtiLTfe. y- 
i:*^T*So Lfe*^or, AMSaS^SirJ-r. 
<o*ai;too, J!§il8S[Oigiv^B»*a^'r S C 
CO 1 0 6] $fc. 7P-A^«»C3&«i:?-rs 

c i:*Wft6k:4So 
CO 1 0 7] 

c^ss^j] iXTfc, *^^^oslfigfiaJfcov^Ti^^wrso 
Jo 10 8] (^0iji) :^mmmxii. 01 (b) ic 
7n ufc*%M©^se<DBsg®±ffi0fc•o^^TS^^a•r 
So 0 7 ic:^^mm<DmM(D±mm^7nTc 
CO 10 9] 20 samiwmm. 2 0 6ttS2iijB^ 



(12) 
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^^LTfeO. ^WmmiCltX-fy^> if mi FT 2 1 

0. mmmTF t 2 i k m^mr f t 2 1 2fsii&mf£ 

[0 110] ^lSIJiiBlg2 0 5i:lg2ilM^2 0 

6 {±. hM#«G a_ j Rzsmmm&m 

V_i ;&^^*LTV^5o ^LTmiiiJBlg2 0 5{imi 
rS^ffly— m^iSG e L_j ;&WLT*50. II2SIJB 

mz 0 eumzm^my-hm^mG e R_j ^wlt 

CO 1 11] ^IiJH^fcfcv^T. Xt'-y^>'^fflTFT 

2 1 ocy-x^SEi: Hu-rv^Wi, -:^i±:&iJHig 
*<«t-ay-;^fi^t, fe5-75r{4Si^iaiSi2 2 5:& 
^>L.Ty-Maig2 2 2^cS!ig^^nTv^So y-hSBi^ 
2 2 2 (D—mtmnm t f t 2 1 1 ©y— h^at lt 

CO 1 12] SfcffiBlfflT F T 2 1 1 <DV— xm«{±« 
M«^*&«SV_ 1 (c, H Pi' >mi^{i^*?(DjlSi!lfl8i 
2 2 OtCg^^jnTV^So ^432(i:|ISSfiami0^LTl/^ 

So 

CO 1 1 3] y-hBIIS2 2 2{±S^3i*ffly-h^^ 

^aD*m*ffly-HB^i^i:i^i:^{cjgfig^nso ^-l 
ry- hBB« 2 2 2 tiy- hje^^ (h^-^-t) %mic 

S2 2 1 tasroTv^So nmmmmiz 2 1 ^vis^ 

So y-blBili2 2 2i:^«Mgis«2 2 1 tTayy' 
>-9-2 1 4*<JgfiR^*xSo 

CO 1 14] y-hE*g2 2 2 (ijBfSifeiiiiK m 
0. y-hgEie2 2 2 tmmm^mw_ i toH^jg^ 

^^tlS^S^Srflll^T, mSHmTFTZ 1 l<Dy-h«ffi 

Co 1 15] ^rcm^mr f t 2 i 2coy-x««i: k 

H' -7?r«4SiKE«l 224*/^LTy-^iB 

^222 fcs^^n. a — 77{±«aiiHjte» v_ i icm 

rc^tlTt^So Si^ffii^2 2 5 2 2 4{i, V- 

Co 1 1 6] $fcJ8*fflT F T 2 1 2(Dy-h««{i, 

So 

Co 1 17] ^is:^mmit:$i^m<D~mmm^^sLrc 
_co 1 1 8] mmmz) :^mmmr'ii. mi (b) tc 

7nLfc«|fig*#-rs*«W©^SHtei3V^r> eif-y 



«fra2 002-278478 
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WHI*fflv^r^*ff 3 W^:■ov^T|j^wr So 
CO 1 1 9] S2{i:. #iiJH^{c33i/^Tm«-rs-9-:r7 

b-Awrac)m3EB-rsiWi?i:, «^«DJt^^-ro **5S 

AWBt^t-rss^oittcffia-rso 
Co 1 2 0] 

[^2] 



10 



Co 1 2 1] gigiJB^i 0 5-^«. 

fc-9-:77U-A^HS F 6. S F 3, S F 1 A^JHtcmS 
■rs, l|2iiJil^l 0 6T'{i. lyV—LMmP^K'^f 

y i^AWffl SF5. SF4, SF2 f>m\cmmt^o 

CO 1 2 2] VSiiS. ^fy]y-L.mmS F 1 ~S F 6 
fSLTt^'So 

CO 1 2 3] m 1 iiJB^ 1 0 5 Kisy^^x^yy v~L.m 

BBS F6*^H!J&?tlSiJfi'5>^yi:, ||2Maigl0 6 

20 fcfcv^T+)-y7u~Awras F s^tffl^i&^ns^f-rs^ 
i^fiiic-pfeSo i^«{c, |gi ifjffl^i 0 sfcfevT-y- 
^^p-AWHs F 3*^BS56^ns^j-r5>yt. ^2 
PJB% 1 0 6 K::fev^T■9■:r:7 p-AWia s f 4 a^fm-^ 

tiS^'TS^'ytil^DT'^.Sc ll«{z:. ^liiJH*l 0 
5 ^C^V^T■9-y:7 U-ASBM S F 1 *^Mjl&^tlS ^-f 5 
Vi^i:, lg2B!lBJRl 0 6{cm'>T-9-!r7l'— AWraS 

F 2*^ga$&stis3'-i'5>'y«m;-e*So 

CO 1 2 4] **iSfifiajl?{4, SFi:SF2:SF3: 
SF4 : SF5 : SF6 = 20: 2^: Z^i 2^: 2^: 
30 25i;;5:oTV^So CKO-it:/^^— AWHI©iB*^t>-^ 
T' 26pgi|(03 %^S(0|igias^;5rfTa c i:*^T'^So 

tt, 2^: 2^ : ••■ : 2^-l>i:=S:S„ 
CO 1 2 5] -9-:/7P-AWra'DttiM-rSJW*^. SfiJ 

M^{i::fev^Ttii3g-r s-9-:/7 u-AWiffl^m-r s ir >y 
iaff#*M:jgiRRr«iTfeSo 

CO 1 2 6] ^^mco^mmx'it^ B^Tb^w-rsais 

40 fCfel>T. SIiJBlR05gJtSg^^*^^^-rs*^L^I/^*^-t? 
PglSa^^ff-prvSo -f-O/tii. fJB^^SitJ&V''— 

•r7U-A«SBA^®<^S®%ai^Sci:*^-??#S, d: 
oT. •9-r7L/-AJ«lffleD«[*^JgAnLTfe, y-X«^ 

So 

50 C 0 1 2 7 ] ^^:$immi,i 6 If >y h CD7*'>*^;1/ trT^;i-fi 



(13) 
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[0 12 8] :^mmii. nfifigiji 

[0 12 9] cmmms} ^iisfifiami, hi (b) tc 



#882 GO 2-2 7 8 4 7 8 
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[0 13 0] ^stc, ^wmmic^i^^xmmt?>-*)-ry 

[0 13 1] 
[^3] 



[0 1 3 2] m 1 WMM 1 0 5Tt±. 1 7^— AWfflrt 

{c-y-:/:7U-A)«ias F8_i, sf2. sf6_k 

SF7_2, SF8_3, S F I t>micmmt:S>, ^2 

&mm 1 0 6 T-a, 1 y u-L.mmmc-*)-yy u-L.m 

raSF4. SF7_K SF8_2. S F 3, S F 5, 
S F 6_2i}miCliiM'r^o 
[0 13 3] tS:^. "tryyv—hmms F 1~S F 5 

{±. 1-5 tr-y h s<07'i^^}i'\£-7':tmmc^n^nn 

fSLTV>5o *fc, •9-r:7U-A)«tfflS F 6_1 i:, S 

F 6_ 2 Itmc 6 tf <y h S<Df^>'^;Hf7*;i-ffi^{cm 
LT^^So *fc:, ^^-t/^b-AWHS F 7_1 SF 
7_2 «fttc 7 h B©7'':^^;Hf7';j-«^tci*fEL 

Tt,^5o $rc, •^yyu-L.mmsF 8_i sf8 
_2i:. s F 8_3{i«tc8if'y ^a(D7=^^^f;^trf^a^ 

[0 13 4] miwm^i 0 5tc^i>x-^yyu~2^m 
ms F 8_i timti^^n^if^^>"^t. m2wm$^i 

r^^rryi^-Amms f 2*^Bate$n5^f'f ^^^^t, 
H 2 aiJB* 1 0 6 icis\,^r^yy u—i^mm s f 7 _ i 

IB* 1 0 5 K^l^T^yy U-AWiffl S F 6_ 1 iS^Mih 

^n^^-f^>^t. m2B'JB^l 0 6{c*5V>T-9-y:7 
b-AWraS F 8_2*^PflS&?tl5^'-r5>i^ai^C-P 

fe«o ^iPJB^i 0 5^c*i^,^T•9■:^7^— A 

S^ras F 7_2A^5Bii&^n'5^-Y5>^^i:, ^2911101^ 

1 0 6ic$si^r^ryiy-Amms f samtih^ti^si 

f 5V^«|^i;T'feSo mmic. ^Ififfllgl 0 5{c;te 
V^T-9-p^:7U-A«BHIS F 8_3*^|JBS6^rn5*>l'5y 

^t. m2Mmmi o 6fc*5v>T-9-:r:7b— a^ms f 
5*^BHi&$ns^^5>y«racT^So TOc, mi 
iiJBig 1 0 5 icjsi^^x^yy u-L.mm s f i *^BBte5 

-A«BHS F 6_2*^Wte?n5^r-i'5>^{±lli;i?* 

So 

[0 13 5] :$immmr'lt. SFI :SF2:SF3: 
SF4:SF5: (S F 6_1 + S F 6_2) :SF 
(S F 7_1 +S F 7_2) : (SF8_1+SF8_ 

2 + SF8_3) =20: 2l: 22: 23: 24: 25: 2 



6 : 27i5:oTV^So C(DV^yyU-2:.mm<Dm^^t> 

ffot'^. hicM^t^^yyiy—L.mfS<DSi-iE 
(Omt. 20: 2l : ••• : 2 (n-1) i:;a:Sc 

[0 13 6] •9-:r7u-A}Hra®ai3fi-rsfla5E-^. #19 
[0 13 7] tn^^t^mmmxii. e Myvmo'f'j^fv 

20 e7'5i-«^fcmt-5-9-:'"7b-Afflra*, SF6_1 
i:SF6_2 0 2O{c^i'ilJLTV^S, $fc. 7fcr-yhB 

<or'i^'$t;]y\£7':tmmcMi&t^^ry u~L,mm^. 

SF7_1 4:SF7_2©20»c4J-aiJLTl>5„ Sfc, 
8 e-y h B©xi?^f;l/tr-r:*-fi^fc*fit>-r5Ht:/7 U- 
■Umm^. S F 8_1 t S F 8_2 t S F 8_3(D30 

fc^^8iJLTi/'»So b*''L*%?§{^:fe^,^T5^■SlJ■r-5•^^•:r7 
L'-Amiffl*^M*S-r«f*i?^r;Hf-7*:i-«#Olf -y h» 

[0 13 8] »mt?>-^yyiy-L.mmii 1 o^tissc 

30 ■T?'E>av\ rc?£L±fi[i;>y hfc^tJS-rs-tJ-r^U'-AW 

ra. *v>*^;?.s4:fi?£osv^-9-:r7P-Affira3b^e,iH{c 

[0 13 9] src» ■9-r7U'-Am«©iJ-iiJS:{iigtf# 

[0 14 0] SrcPDlf -y h<D7'ifSt)l\^'f:i-'mmcn 
iS-rs. :Ji>fiJLfc-9-:r7^-A«BM©S^{i|BH;TfeS 

40 tfc-y-y^b-A^ra^g^aitfv-rLfenuT'^-Si^ss 
[0 14 1] ^rc^wmi>cnim^^n^i\ 

T, -y-TT^U-AWffl^&^^SiJU 5i-SiJL/S:-9-:/7U-A 
fc. ra{cflfiO-9-:r^^-AWH*/5:{i:«.T^*fffc'5:l^J« 

{c;fe^^T(±. mm^(o±x<Dmmicis\i^xmye$^^iin 

[0 14 2] ±82^fiR{cJ:»3. »iH«{Hi|®Sq5(D^4;SrR)5 
50 <-cttifX'^^o fcfcU *SIBa(ic:©«|fi8fclS^5n 



(14) 
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Co 1 4 3] sfc, "^ryyu—Amm^^wi-r^ct 

[0 14 4] *^Bga3^^BT-«. ■lg*^WrS«Sl 
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So 

CO 1 4 5] ^:fc*^^{i8 lf«y h<D-rv^^;Hf-7^;i-^ 

CO 1 4 6] *^ss^j(i. mmmi t^mu:m^-^t>^ 

lo 1 4 7] (^fiSeij4) ^Slfifi^mi. 01 (B) {C 
CO 1 4 8] 164 te. *Iimjg{CfeV^TtfJ«-rS-9-:/7 

CO 1 4 9] 
CIS4] 




CO 1 5 0 ] m 1 iijH^ 1 0 5 vii. ifcicmmr&m i 
yu—L.mmmc. ^yyu~i^mms f 3. s f 1*^ 

1 7 U-AWrartfc, U-A«B« S F 4_ 1 . S 

Co 1 5 1] $rc, miiOB^i osTfi, ^{cajs-r 
§^2:71^— Afflrartt, ■9-:r7u— AWiais F 4_ 

1> S F 2, S F 4_2*W{CffiM-rSo ^2SlJiliiiRl 

0 6T-«, '1k^cmmt?>m2yu-hmmf^lc. ^yy 

Axsras F 3, s F 1 A^iwtcm^K-r-So 
Co 1 5 23 *^3, •9-:r7U-Affiws F 1 ~s F 3 

tis 1 ~ 3 tr -y h ScO'fi^'Si ;vv:7^:tmmc^ti'etiM 

fSLTV^So tJ-r^U-AWras F 4_1 i:, S 

F 4_ 2 4 tr<y h B<07*-:^^r;Hf f»;i-{t^{C*f 

COl 5 3] -y-r^U-Affims F3*<M^l&^n5^-l' 

■y-^T'ix-ASBras F 4_i*^BB$&^ns^ 
'<^:yifim\ZT3t>^^ Sfc. ■9-:/7l^-A)WWs f 1 
^^raJS^ns^'Tsy^i:, ■9-:/7U-AmHS F 2*^ 

^Jj:fev^T-9-:f y'U-AWraS F 4_2*W^LTl^5 

t>■5>^•:?5r<Di!filJl5^cfe^^r*^B F*^tti3SLT 

CO 1 5 4 3 2fi:||Sgg!|t?{±, SFl :SF2:SF3: 
(S F 4_1 + S F 4_2) =20 : 21 : 22: 2^tti 

oTi^^o !^<D-^yyu~L.mm(Dm^^t>-ii:vz^ 
CO 1 5 5] ^^mmm-Qit. mmm^c^y^^ximt^ 



•y-r^u-AJWH*. y\^-iammcm\^{cxtxmx 

CO 1 5 63 fkis. 2ti^lfiSe!Ifc:fev^T-9-:/7^-AWK 

30 CO 1 5 73 $fc> 2(^«|fif9t?tt4 If -y h BOf'S^ar;!/ 
If ■r:i-«^{cm-rS-9-:/7 l^-A^BH^r. S F 4_ l 
fc S F 4_2<D20{ciJ-iiJLTV^«„ L*^L**BSWc 

CO 1 5 83 ^J'S'J-r«itr:7L'-AWH{4 lOTfe^SIS 
■?«>av\ fc:^U±ffilf'y hfc3t*S-r-5-9-77U— AW 
ffl. m^*^x.Si:S$<7)5l^-9-y7P-AffiW*^6«lte 

40 CO 1 5 93 sfc, -y-ir^u-Awrao^^fuafistt* 

CO 1 6 03 S:fe*llfiSWi4 tr-y h©xi?^r;l/tr7*:t 

CO 1 6 1 3 ^mm\i. mm i-zt g^fca*^ 

CO 1 6 23 (^ss^j5) **fifiMT'(4, immn^^ 
50 SSfcisv^T. 01 (B) Km\.rc<r>t.\mrs.:s,mm.n 
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CO 1 6 3] m8ic:^mmm<Dmm<Dm^mi^^'ro m 
m3 0 4 A^w-r-sm 1 Bimms o s tigzpjHiga o e 

[0 16 4] IS 1 ifjH^3 0 5 tmzMmms 0 
flse>jT{±, ^ 1 Bijisis 3 0 5 *^w-rs v-x^^^n 

iy-X«^SaSL_i (i «l~xtOffijgccDS0 . M 
2 iiJH^ 3 0 6 A<*-r 5 y-XM^i^*m 2 y-X^# 10 

«asR_i (i{ii~x<Dff«®sso i:-r5o 

[0 16 5] ^1 giJB^S 0 5 4:||2ilJHlR3 0 

^0. **iRseiJT-li, miiiJiiiKI305*^*-rs«#ii 

h^mei^m i hm^c a l 

_ j ( j ti 1 ~y(offis©S[) . mzmmms o ei^m 

^«GaR_j (j{il~y(Dffijt©Sl) tf^o 
[0 16 6] ^fc, mi 1915^3 0 5 i:m2PJiiii3R3 0 

6{i. S*S?BSffly-h«^i|g;g:loToWLTfe 20 

1 ~ y ©«jtOlS) . m 2 iiJB^ 3 0 6 A^^f SMfiffi 

h 2 hm^mc e r_ j ( j 

[0 16 7] srcSiiJiijRti, f:n^ti7.-fy=f-:y^m 

T F T 3 1 0, m&mTF T 3 1 K MSfflT F T 3 1 
2. ^ytm^^-a 1 3, n>7*>-9-3 1 4:£WLTt->5o 
[0 1 6 8] ^ejHJSA^WTSXl'-y^yyfflT F T 3 

I o(DY~hmmii. mmmti^^-r?>m^i2<^mf~ so 

hM^SSG a_j {cg^^^nTV>5„ *ll5i0!l©*&, 
M 1 lljj@^3 0 5 *<#-rSX-r T F T 3 1 0 

<oy- hmffiti, m i s#ii»ffly- h«^«iG a l_ 

jtC^^^tlTV^So $/-c, m2iiJHlS3 0 6*^#-r« 
[0 16 9] *fo:§giJ®^*<Wr«X'l'>y^i/^fflTF 

T3 1 o<Dv-xmmth'\y-^ymmit. -mimm 

^mwim T F T 3 1 1 ©y- h«ffit»^^nTv>s„ 40 

^mmm<Dm^. m 1 iw^ 305 *^*-r >y ^> 

^fflT F T 3 1 0©y-x««i: H -75- 
«m 1 y-x^#iis L_ i ic. ^5~:^itm 1 g'JSi^ 
3 0 5 t^mT^mmm t f t 3 1 1 (D^-hmmiam 

?nTV>5<, ^fc, m2giJiB^3 0 6*^^-r«Xf >y^ 

y^mTF T 3 1 o<oy-x®is?i: Kix-rvsisti, - 
>3 Jim 2 y-x«^« S R_ i {c, 3 fim 2 ffJB 
^3 0 6 *^W-r5ffiiftfflT F T 3 1 1 coy- hSffiKS 

[0 17 0] mmmmt?>mmmT f t 3 1 1 ©y 50 
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~x««»iBis^ti v_ i fc, K >mmiimm 
^*^*^«^^?3 1 30Bj(j«ffi{c^-n^'nsiK* 

CO 1 7 1 ] ^fc. SilJiB^A^«^S?g*fflT F T 3 1 

s^?nTv>So *^fis^j©ii^, m 1 iijsi^3 0 5 
w-rsm*ffl T F T 3 1 2(oY- hmmii. m i m^m 
y-hfl#«G e L_j {cgg!?nTfc»3, mzwmm 

3 0 6 *^W-r T F T 3 1 2 O^- h«®{4, ^ 

2m56ffly- h«^jSG e R_ j icmm^nri^?,o 
CO 1 7 2] ^fcmmmti^^-t^immT f t 3 1 2 

iiC. t a -73{i^iiJH**^#-rSffilftffl T F T 3 1 1 

CO 1 7 3] ^mmmvii. m^ii<s^mmtc^i.^zm 1 
»tii*ffly-h«^G a L_j tmzm^ii^m^ 

- he^liG a R_ j A^m^tcs^^nso 
CO 1 7 4] ;*^MfiajT-{4, 01 (B) ic^Lfcmmc 

X-r-y^>yfflTFTco|$Ati|£^{c;S:S, 
CO 1 7 5] 3^^Mt±, I^SgPl ~4 i:iStiB»-g- 

CO 1 7 6] (Mmme} :mmmr'it. 

^Bfc:feV>T. *H*K:ilH*A'«3o-r-3iati-P,nTI/^ 
CO 1 7 7] EIQ^Srfflv^T, *%Rg®5!^^g®«iig{c 

•T) H^gp4 0 0 i:. v—xm^mmm^4 0 

ffly- hm#itaffi»lI5I«S4 0 3 i:AWt6tlTV^5o 
Co 1 7 8] :&:fe, *llfitifi»m4, B^g|i4 0 Ofc. JE 

snnKP (y-x«^is®a&isiss4 o i . m^j^?^my 
- hm^mmmm^4 o zRum^mv- hm^mmm 
iHiss4 0 3*^$$n«) 4:*^i^-a«±fc}gj5e^nTv^ 

*%Bg(±C(D«iBg{CffiS?tl*V\ H^gI54 0 0 
CO 1 7 9] SAc, y-X«#|9KI&|5i8S4 0 1 t^- 

hm^mmm^^ (w^^z.^mY- y-m^mmm'^^ 4 
0 2&omffly- hM^«sffii&i5igs4 0 3A<#*n 

S) 09 (A) t^Lfc»(c|5B^?n3S:l\ y 

-xm#i9iKl&|5|K4 0 1 {4 1 oJ.;(±ia»t6nTV^*i{f 
m\ $ fey- h«#jg^i!iinii^fe 1 ojw±s{tp.nT 
v^n<fa<, »tji*ffly-hii^iaE«iHiK4 0 2fc 
msffly- h^#tgiesiiiHiKS4 0 3 1^, 1 o©y- h 

[0 18 0] B^SP4 0 0{C{4®S[<Dffl^4 0 4A^-r h 
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u ^ x«Jciatt e,nT43 *) , ^iiiiig 4 0 4 «1^oiiJiiii 

^4 0 4*'«^liiJHig4 0 5fc. m2Wmm4 0 6t. 
m 3 WMM 4 0 7 3 O«0ifMlR*WLTV'>Se 
CO 1 8 1] 09 (B) lcHlgtOIiISS0*^-ro mM4 

0 4ti^mt:S>m 1 ilJBIg4 0 5 I|29JB^4 0 6 

t. ms mmm 4 o 7 1*. 1 •o<Dmmm^mv_ i ( i 

««Ga_j (j «l~y<Dffiit©m) i:«'J^WLTV^ 10 

So 

[0 1 8 23 ^fc. miiiJiiiilg4 0 5i:, I62|ijjiii|{4 

■^ro* LT*5 ♦) , *sia5fi?ijT{i. m i sjai ^ 405*^ 
mn&v-xm^m^m 1 v-xm^ s l_ 1 ( 1 {± 

1 ~ X (DiiM<Dm , H 2 glJBllS 4 0 6 A^^-r 5 V-X 

mmm^m 2 v-x^t^ss s r_ i ( i « 1 ~ x <o^m 
<oso , m3iijBig4 0 7*^#-rsy-x«^lg;&m3 
V-xm^i»ST_i (1 tti~x<Dffi«(DfBO i:-r 

^° 20 
CO 1 8 33 S/c:, llliiJB^4 0 5i:, B2ilJBiR4 

0 6, m3 9jB*4 0 7tt, ma^m^mY-hmmien 

^ 10-ro*LT*5'?. *SlifiCajT'{±, |gliij®^4 0 
«8G e L_ j ( j ti 1 ~y®ffiM©SO , ^2iiJBIf?4 

0 6 tt^mt^mmm^- hm^m^mzm^m^- hm 

^mG e R_ j ( j fi 1 ~y(Dffilc©8» , ^3@iJBIg 

4 0 7 ti^mT^m^m^-hm^m^msm^my- h 

m^«GeT_J (j {il~y®ffi«®SO fc-TSo 
CO 1 8 43 Sfc«i(Jiii^«, ^n^^nX'T-y^ViJ^ffl 30 
T F T 4 1 0. mmmTF T 4 l K ?^*fflT F T 4 I 
2. iSI?1£^?4 1 3, n>-7*>-9-4 1 4*WLTf-5o 
CO 1 8 53 *ilJBa5*^#-rSX-r -y^^^fflT F T 4 

1 OcDy- m^SSG a_ j 
tcg^^tlTV^So *fc^SJBJil*^*-rSX-l'-y^>^ 
fflTFT4 1 0<DV-xmi$itVU^>mmit. -^(i 
§iiJB^*^W-r S y-xm#il9{c:, ^ -7jtt#B»JBSR 

A^*-rsK»/fflT F T 4 1 1 ©y- hmmicmm^tir 

v^So **i6SMo^^, miirJBIR4 0 5*<Wrsx-i' 
.y ^i'^^ffi T F T 4 1 0 oy-x^i: k w 40 
«^ -;^f±^ 1 y-xfi^i^ s L_ I tc, -yjitm 
1 iiJB^4 0 5 ti^mt^mhmT f t 4 i i toy- vm 

flifC^M^tlTV^So m2IiJB^4 0 6j!)^#-r-5 

X-Y -y ^>yffl T F T 4 1 0 Oy— X««fc K W = 
«tfi^-;?{±m2y-x«^i!gSR_i{c, %,o-mt ' 
^2ilJB^4 0 6A^#-rSffil!)fflT F T 4 1 1 <DV~V 

wmK^znx\,^^o $yc, m3iiJBjR4 0 7*^w-r < 

SX'r y5^>^fflTFT4 1 0<Dy-X®iSEi: FU'O ; 
®«{±^ -7^»m 1 y-X^^|8 S T_ i {C. 5 
«m 3 iiJB^ 4 0 7 *^Wr SffiiSffl T F T 4 1 1 ©y- 50 ^ 
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CO 1 8 63 #ilJBig*^W-rS|gftfflT F T 4 1 1 ©y 
-X««ti«jlim«l V_ i K U-r V-Siigtt^iiJB 

**^*-r5Si3ie^?4 1 3<r>mmmM\c^n=enmmis. 

CO 1 8 73 src, mmmt'^m-r^m^mT f t 4 i 
2 {4, *iijB^A^*-r5?s*ffly- vm^m.\c^n^n 
»a!*tiTv>«o *iii6swicD«^, II 1 mmm4 o s*^ 
*-rs?g*fflT F T 4 1 2oy- vmmt. m i ^b*^ 
10 y-vm^WG e L_j {cgES^^nr*?*), ^2SijBig 

4 0 6*<W-rS?8*fflT F T 4 1 2 oy- hSffiti, ^ 
2fSSffly-Hl^G e R_j fc«gR^tlTV>5o « 
fc, m3BlJB^4 0 7*^WrSM56fflT F T 4 1 2<0y 

- hsffi{±, ms^^s^y- Vm^UQ e T_ j (CSSI 

CO 1 8 83 $fe#ilJBifeb^W-r«M*fflT F T 4 1 2 

<Dy-x^ig?i:KW>««E{±. -?^««ilg«*i^iSV_ 

i fC, «»3-:^{±«ilJBlR*^W-r.SffiI&fflT F T 4 1 1 
20 CO 1 8 93 c:<DJ:^{C3|s:%^-e{i, ^B^A^WTSSJ 

B*©»^ttac{ci5^-r s c i: *^nrfli-esso imm® 

Co 1 9 03 1 ~5 testcfi*^ 

CO 1 9 13 GISfi{M7) :*^0tjl?{±, 

30 CO192301O K:^mm<0^ffM<r>mSi^^ 
■Tn-j^^:^^to m\0 (A) {4y-X«#|8ffil!HiI 
«S6 0 1T*0, e>'y hUi^XrSf 6 0 2, ^-y^ (A) 
6 0 3, (B) 6 0 4**LTV^So 

CO 1 9 33 y-xM^asftiggse o i t^v^r, s/ 

7M^>?X:5r6 0 2{C^'n-yi'«^ (C L K) :j3J:tfX 
^f-h/^;l/X (SP) A^A;'35nSo 5^7hL/>?X:S?6 
0 2{4, C*l<o(Di;uy^m^ (CLK) ;e<J:t;x^f- 
h^^;l'X (SF) inm'5^^^^y'!fm^^mK^^-^ 

0 5>y«#«ji|g;^A;^-rSo 

CO 1 9 43 i'7M^S^X^'6 0 2A'>e.CD^r-C5>'y« 

mt. ^^yyrmKi^^xmmmm-^n^. ^Y5>y 

CO 1 9 53 ^^yyr\ci:^xmmmm-iirirz^-(=.-y 
) y<i#{i, 7>y^ (A) 6 0 3»CA:^Sn-5„ 5<y^ 
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(A) 6 0 3«. ntr-y hxs^^f;i/e-r:tm^*Ma-r 

S^*?S^OX■r-i^^D^'y^;&#LT^/^So (A) 

immm^^e o i ©ngp*^e>A:^^*^5 n if -y ho 

[0 19 6] ^t3. ^-y^ (A) 6 0 3{C7'S''^f;Hf7' 

^m^^m^)]i^tsmc. ^-y^ (a) eosA^^-rsts 
v\ ^>y^ (A) eosd^wr-sastox-r-v'fo^-y 

[0 1 9 7] 5^ y^ (A) 6 0 3 ©^T(DX-7^— i?«D5 

CO 1 9 8] \ ^-cymmtmTt^t. ^-y^ (b) 

6 0 4K'y«j^i/Jfi-)]y aatch Signal) 3&^A*^tl 
«o 5>y^ (A) 6 0 3{C»^ii$n«}t? 

tlTV^Sf^->-^f;l/lf7*:i-M^{i, ^.y^ (B) 6 0 4tC 
— j^fCjUW^tl, 5'y^ (B) 6 0 4©^Xt— S^0D5 

[0 19 9] T'5^^;Hf'r:i-M#*'7>y^ (B) 60 4 
{Citmb^^^/t^-y^ (A) 6 0 3{i:{i, 

[0 2 0 0] CtD2liB©l 5-i'>«BW4i{Cli> 5'yf^ 

(B) 6 0 4ts#iiin, «Jt^nrv^57^s^:jf;nf 

[0 2 0 1 ] EI 1 0 (B) fi»ti5.*ffly- h©#«B 
»Ill]KcD«^;S:^-r :/D >y ^m-Qtb^o 
[0 2 0 2] h^^imift@gS6 0 5 

^n^eniyy hi^i^x^ 6 0 6. -"^-yr'r 6 07% 

[0 2 0 3] S*ii,»ffly-hj§#*8)E»EI856 0 5tC 

/^•y :7 r 6 0 7 (cA:/3?n, 3*iS-rs»#ii5!*ffly- h 

iB^m cm 1 h^^sg tmz s^ji^^ 

^m^m^cli^ i ^I'^^i-coa^cDx-f -y^y^^T f t 

HJR<OX-r -y T F T ^JC 0 N»C Uft < Ttt 

J5:e*i^©T\ ^^«y7r{i:*:ff«:«iiffi*jji{-rci:A<Rr« 

CO 2 0 4] wm^my- hm^mmmmmtm^ii. 
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1 0 (B) :&#j!g-rso rcrcLimmf~hmmms.m 
10 [0 20 5] ^^agfiajti^ssflfij 1 ~ 6 i: e 

[0206] ma^m 8 ) 2ic^w<D^^«*^wr 5 t 

F TtDf^St)^-}*©— ^IJfCOl-'T. 01 1—01 S^fflV^ 
StlfcXY y ^>iJ^ffl T F T :fe<J: t/ffiliffl T F T t . 

m^feffl T F T {±. X-r >y T F T t ll«{Cf^ii|-r 

20 [0 2 0 7] *-r, *llfififi?ljTfi3-^>^^tt(D# 7 0 
5 9;«r5X->f># 1 7 3 7 :!!jr'5X;5:if{cf^«^n;5>";U 
A*»>y-fl6:«r5X, *fe«r;l/5y:if;'J?'^-i'Kj5f5x 
*H<D:«r5XA^6)a:SS«9 0 0*fflV«So S« 

9 0 0 i: LT{i, m^m^m-r^mmx'&nim^-^ti 
[0 2 0 8] m^x\ 011 (A) {c^-rj:^{c. mm 

9 0 o±fei|ftS^)«. Sfl:S«i^*rc{ii8ft:^{b3^|g 
30 M^ifOfft«iS*>6filcST«!/S9 0 l*0»fi-r5o *SS 
S(SCaj-e{iT«!«9 0 1 i:LT2®«iS;Srffl^,^;s*^ strlB 

fesv^o Tuning 0 1 (D-mm t bra, y^x-rc v 

Da^fflV\ s i H4. NH3. S:tfN20*S*Sj!rxi: 

Lrfi)tM*n5SiftSfb3i^M9 0 i i 0-2 o o 

nm (ilf*L<{i5 0~1 OOnm) mm.T^o 
fl»JT'f4. MffS 0nm(0mi\::m<mmm9 0 1 a (ffifig 

JtSi=32%. 0=27%, N=24%, H= 1 7 

%) ^m&Lfco :ki^x. Tflfi^Qo i(D-mmtLx 
40 »i, r^^XvcvDi^^fflix s i H4, sa'N20%s 
j^ij7.t LTfiScii^tisiWbgfkaiisjsg o i b^'S o 

~2 0 0 nm ($f$L< fi 1 0 0~ 1 5 0 nm) (DWf^ 
icmMBfR-t^o 2fi:*i6g^j7?{±, mm 1 0 0 n mOgEft 

SfbSigiig 0 1 b (fflfigifcs i=32%. 0=59 

%. N=7%, H=2%) ^m^Ltco 
[0 2 0 9] i^l^r\ T«!J19 0 1 ±(c4^^f*M9 0 2 
~9 0 5*}gfig-r5o *«#:g9 0 2~9 0 5fi, 
R«Bi«*-rS¥»f*lll%4^ftJ«¥@ (X/^y^r}*, L 

50 fc^, i.^»10^Sft«ia (U— tf-jg^BfLa> I^Sft 
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->^\^XB&t^o C<D:ifi»<*a9 0 2~9 0 5£0» 
^{i2 5~8 0 nm L< {i3 0~6 0 nm) <Off 

A (S i xG ei-x (X=0. 000 1—0. 0 2) ) # 
I^SS^ffiltcBfeKlfffb (5 0 or. 1 ^H) %fTofe 

ts. (5 sot;. 4^ra) *ffv\ ^r^ti^s 

[0 2 1 0] Sfc, *»«:Jl9 0 2~9 0 5;&JgfiELfc 

TFT(Dt#v^ffi%«ij»-rs/-c46{c, ^mw^mQo 

2~9 0 5 {cMa*^M!K»7C3R (:j5D>'$fc{4y» 
[0 2 1 1] Sfc. L--1f-^S<bffi-??iSgSSiJi|»#:Jl 
j:+->TU— tf— "f.YAGU— y-, YV04^— tf- 

tea, \y~^~mmi)^iomizrirc\^~^-yt^ytm 

3 0 0 H z "f — x.;^;!/:^— 1 0 0 ~ 4 

0 Om J/cm2(f^^69{C{i2 0 0 — 3 0 Om J/cm 

^2■s^mm.^m^^'^f^)lx^mmmL3o~3 o o rh z 

t L. tf-x;^.;l/:p-fBaf;& 300~600inJ/ 
c m2 (f^^6<jfc{i 3 5 0 - 5 0 0 m J / c in2) i: -r 5 i: 
SVo ^LT4@1 00~1 000/im, mff4 00/i 

■yyfm *50~90%fcLrff^ltfJ:V\ 
[0 2 12] i^t^T'. ^i«c®9 0 2~9 0 5^a9y 

-h*6^9 0 6 *Jg|«-r So y~h*e«iii9 0 6{±y 

^XVC VDffi$fc:«X>'1'y^rffi;g:m\ ^^^4 0- 

1 5 0 n m i: LTS^;gr#tfiteig;^-ejgfig-rs„ *||Sg 
mx\t. f^X-^CVUmKii*) 1 1 OnmOPST'S! 
fb^ftS^M im.mtS i = 3 2%, 0 = 5 9%, N = 
7%, H=2%) T'JgfigLfCo y-h*g»K{iK 

fbSfbS^Mfcfig^^ns fl&flDSfS*^tf 

[0 2 13] t/-c. Sl^fcSlgM*fflV^Slg^{C{4. 
XvCVDiSTTEOS (Tetraethyl Orthosi 1 i c at 
e) tOit^m^V. S.mEEt}4 0P a. ««S«3 0 



20 
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0~4 0 0lCi:L. HISS (1 3. 56MHz)«;^igB 

fto. 5-0. swycm^xmn^-itxm^^ct 

*'«T't«o COJ:a{CLTf^l!?nSi!{bS^IS«. ^ 
4 0 0 - 5 0 0 <t »? h Jfeiii)^ 

C0 2 14]^LT. y-Mf6iBJIl9 0 6±{cy-h« 
ffi%0ijg-r S fci&<DiH^14l¥«g 907;g:200-40 
Onm (Jf*L/<{42 5 0 — 3 5 0 nm) (Om^Xm^ 

•rsc mm^mmm9 0 7iis^mxmmLx^BL\^^L. 
ti6©ffi^i4si«g(4x/^'y ^^is-^c V Dmxmm.fEti 

StO-pfeO. fifiJafb^SSrci&fc^wrs^iMif&iS 

{4 3 0 p p mJWT t *IISfi0iJT'{4WM^ 3 

0 0 nm<Dflt?-eJg^So WJlJiW^^f— y >y h L 

So ^^-rtiicLxi^^-hmmtLxmrn-r^rcibiat 

1&&mt^S^^tli$> D , WM(Dfi{a^{4 2 0 /i Q c 

5ci:me*t^b^05c:i:*^T'tS*V Wfftc^^ 
* if«^^'fe»7c^*^^i'>»^{c{4i^^fb*^fflS^niS« 

9 9. 9 9%$fcf4 9 9. 9 9 9 9 %©Wir— ^'y 
30 9~2 0/tQcin*||:S-r«<li:*^-e#So 

[0 2 15] mmitmmm9 0 7 icT am^mi^^ 

tti^xt^o am<DT am<Ds.miii2 0 fiQ cmmm. 
aM^Sifis^ai so/tncmSS'^^oy— 
40 m^l^OX. T am(DTmiCT aNm^mmrtLiia 
9 0 7 (DTlc 2 - 2 0 n m@*co;S^T U > 

(p) ^y-fLrzi^v=i>m^m&i.x^<ctiim 

rnc LT 907 ««*t*« 10-5 
50 [0 2 16] iAfc, 7* h uy^^^-f-coew^fieffl 



35 

LTU'>*XhfCJ:SVXi'9 0 8*}gfi8-rSo tLT. 

m 1 ox-y^>^®s*ff 3o ^^mmm-^ii i c px-y 

1 P a®£E:f3T?3. 2W/cm2oDRF (13.5 

6MHz) mti^i9>XLr-/^x-r^mis.Lxn^o m 

(SSi^Xx-v') {Cfc 2 2 4 mW/ c m2<0R F 
(1 3.5 6MHz) «;/3;grSAU CtlfCjcOHKW 

(Ox>y^V^J$a{±i|itjl 0 0 nm/m i nT'feSo Si 
<k^ifX-y^>^5n5[^H;&}f|^U ^n±t)fex>y 

^>^^ra*2 o%Jifti?-&rc^ra«x.y^>y^Bi: 

[0 2 17] SlCOX-y^^^/^MafCJcOSlflDT— /I 
-je4«*#-r«S»WB9 0 9-9 1 2*^}g^?tlSo « 

mm9 0 9~9 1 2<D7^->'1-gl5(^^iaf{il 5~3 0' 
tti^Javlcm^-iEtl^&o «aE*5S-rci:*<x.y^> 
^■rSfei&fCti, 1 0 — 2 0%SS(DiU^T?X«yf^>y 
^ra^ HAP ? -a S / ^— X ^ > if ;^ Jtf <D 4: t* 

WMfci^^sHftgfkj/ u n (y- hite)gyi9 20 

0 6) oa#?Jt{i2-4 («SWlC{i3) TSSiD-e, 
l8mLfcffi{i2 0 — 5 0 nmafix-y^i/ty^nSo 

(la 11 (B) ) 

Co 2 1 8] ^-LT. mi<DK-tf>'^ffl.S*fTV-« 

«W®^}^fi!tL,rcVXij7 9 0 S^^-tDSSiSU SI 
'07^--'^-J^««rWrSI»«g9 0 9-9 1 2*VXi' 

^A0-rSfc46{C K-Xa* 1 X 1 0l3~5 X 1 0 t 
om s/cm2i;L. SpSSEE^S 0—1 6 0 k e V i: 
LT^-5o nS*f*#-rS^»61%7cJgi:LTl sagfcJK 

t^Tzm. mmmiatvz^ (?) srctisasR (as) * 
^> h'-zfmicj;:t:)m i(o^!mmm9 1 4-9 1 7 tc 

ti 1 X 1 0 20~ 1 X 1 021atomi c /c m^iDaiflaEH 40 

T'n^;&f^#-rs^i««&7aRA*^?ns. chi i 

(C) ) 

[0 2 19] C<DXSfcfeV^T, K-tr^y^^mci: 
oTfi, ^^l!^A<Sl©Ji^(D«WB9 0 9~9 1 2 CD 

TtcisiDc:*, mi<o^mamm9 1 4-9 1 7*'5si 

OJB4^(D«*«®9 0 9 — 9 1 2i:ajS:Sc:i:fefic:0'5 

[0 2 2 0] i^fC. H 1 1 (D) {C^f<i:9{CS2<DX 

■y5^>y5a,a^fT'5o ^^-y^y-trnmi^mmic i c px 
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1 2©ii-&:<fX«-fflV\ RF 11:^3. 2W/cm2(l3. 
5 6MHz), >'WTX«:^4 5mW/'cm2(l 3.5 6 
MHz). BEt}l. 0 P a7?Xy^>^;&fT'5<. 
«=T'Jgfi!t?n5S2©Jg«;&*-rS««S9 18-9 2 

ltCW1mt^fWT7.mtl^1S.< Lrc^^^TJttX-y^^^^ 
©ilj^*^^<^0, 7^->'1-gP<Dfta[{i3 0~6 0° t 
VX^9 0 8{iX'y^>i*'^nTfflSI5*^Him. V 
X^9 2 2i;S:S<, $^c, 0 i i (d) fiDXS^^:fe^^ 
y- Meili^9 0 6©S®*M 0 nmSjSx<y^> 

[0 2 2 1] ^LT, mi<0]i-\£y-yfSim^<D^V- 

m^v~yf>ifT^o mM.i£. inii«E*7 0~i 20 

keVtU 1X10 m2<^ K-X«-Z?fTV\ ^ 
mmSkAi^iz^ < * o rcS 1 0^*6t»«JS 9 2 4-9 2 
7fc, tfrffiSl0^iMt>«ig?9 2 4 — 9 2 7fcS-rSS 
2<D^*E!|%®i^9 2 8 — 9 3 1 t^l^mt^o dOXS 

<0Je^*O««®9 1 8-9 2 1 ©TtlHlOc:^*. 112 £D 
^»fi«^«9 2 8-9 3 1 *W2C[)}^«©i9«»9 1 8 

-9 2 1 fcM^scirfeScifj^So f^za^^fmsmm 
K^^^^ymmmsm. i x i o le- 1 x i o t o 

ms/cm34:;9:«j;'5fc-r-5o (Si 2 (A) ) 
[0 2 2 2] ^LT. 012 (B) {C^^J:3fi:, 
1' *;l/MT F T ^Jgfig-r«*l¥#® 9 0 2, 9 0 5 {C- 

m^titm.(ommm(o^mBmm9 33 (933 a, 

9 3 3b) at;9 34 (934 a, 9 34 b) ^^Jp^t* 
5o C(D»^t>S2cOJg4^ciOSS«M9 18. 9 2 1 

TV1^mm-^^mWm9 0 3. 9 0 4tt, l^S^Xh 
<0VXi^9 3 2;&JgfigL^ffi;grl5JaLT:fe<„ CCT'Jg 
niZri^^m^mm9 3 3 . 9 3 4\tiy^-'y> (B 

2H6) *Mv^fc-r5j->H-ri*-pjgfi8-rso ^mamm 

933s 934(7)p S*{vf-^-rS^iM!^7Clg©ja*«, 
2X 1 020~2X 1 o21a t oms / cm^t.rji^i:.o 
»Cf So 

[0 2 2 3] UA^L**^6, 2:«0^»Ef»««9 3 3, 9 
3 4 apfflfcfi nS;&#4^t-S^iW!^7Cig;Sr#wrs 2 

933a, 93 4 a{il X 1 o20~i X 1 021a t om 
s / c m3(^)jiJST? n S!*f\f#-rS^i|Sfi««>7aS«-#*i, 
S4®:f:M1^««9 3 3 b. 9 3 4 bfi 1 x i o 17- i 
X 1 o20a t oms/cm3©j@iK-enS^#-^-r5>F 
*E^7c^«r■g•^Tf^/^5„ LA-'U c:n60S4®^*ef» 
«1^9 3 3 b. 9 3 4 b©pS^f\f#-rS^iffi!|%7C*© 
a««:l X 1 ol9a t oms/cm3ti±i:*5J;^fc 
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^ 3 0^»fi!»J®« 933a, 934a {CifeV^Ttt, 

p M^n^T^^m.^7cm<omm^ n m^it^t?>^m 

[0 2 2 4] ^CO^, 012 (C) iCWit^olC^ m2 
©)B«**-r«»«Ji 9 1 8~9 2 1 :fe<J:tfy— M6» 

n 9 0 6 ±{cm 1 cosffiifeiBi^g 3 7 ^mmt^o m i 
(omm^mm 937 tinfc^^ u n mitmitf^ u 3 10 

ma 3 7 imwtMimsum^^mm-r^, m 1 <Dmmm 

mm9 3 7©JMJPttl O0~2 0 0nin4:t-So mi<0 

lS£E:/34 0Pa, a«aS3 0 0 — 4 0 OICi: SSM 
is (1 3. 5 6MHz) «:^^S0. 5~0. 8W/cm2T)5S[ 

m93 7 t LTmitmiti^v ::iym^mr.>^m^iat. 20 

f-^X-^CWDmVS IH4, N2O, NH3*>e,f^fi!^ 

ly^nsg^fbsfti^ 3 >mT'mm.Ttii£^\.\ n <r>m 
^<oi^wmmmjiiim:h 2o~2oopa. mmmm 3 
oo~4oo'Ci:u mmis. (somhz) mti^Ao. 

1 ~ 1 . 0 W/cB2-pjg^S-r S C i «„ $fc. ^1 
«^M*6SiM9 3 7i:LTS i H4, NgO, H2*^e>f^ 

gfts/uri>]gfeii«te:/'^xvc VDjSi?s i H4, 

Co 2 2 5] ^LT, ^tl^^tlcDjaK-Zf^Sn^nfcnS 

tf «y K-9— (RTAjS) ^Jgffl-TStli: 
«=*L<fiO. Ipp mJJ(T<?3^^#H^4J-?? 4 0 0 ~ 

7oot:. ftss^ttisoo-eooiCT'ff^feoT'S 

?3 , **Sl^jT'(i 5 5 0 rr- 4 ^HcOl^fflS^fTo fco 

^tz. WS.5 0 1 {csi^ias[*^i,-»:^^x^'yi'a«* 4o 

[0 2 2 6] SltfttDIfitCi^V^T. ^m%ii7.^m.it 
?-<t> 3-100 %<D7j<^;&^t?^H^Pfj-c, 3 0 0~ 

4 5 o^TM ~ 1 2nmcomm^n\^\ ^^f^^tts^^Tk 

fc J; Di|i»<4tStc»« 1 0 16~ 1 0 18/cii3o[)^f>^^U > 
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0 2 ~ 9 0 5 * O^RSfBlft* 1 0 16/cm3i;(-ic ft^Ct 
*^a*L<. ^•Ofci6fc*ig*0. 0 1-0. latoBlc 

[0 2 2 7] ^LT, mmmmum^iE>rj:^m2<Dm 
«*6«ii9 3 9*i. 0-2. 0 iinKD^i^mrnvm^ 

d^U-r5KT5F. BCB (^^^y^/^n 

li. ^o-y:t~fyv3ooxTmmLxm^-r:s>o 

6 Oi^fdcLTJB^-rSCtA^T-tSo 
[0 2 2 8] c:oj;3{C. ^2(D»ISie«i|9 3 9^# 

«^^$*«'T?}gfig-r s c 1 1 <fc 0 . ss^mftf fc^pa 

tc. ^ 1 cD»ra*e^M9 3 7 i: Lxm^Lrcmityv =t 
ym. mn:M{tiyv=iym. mityvnymrjiEhms). 
'^t>^xm\*^^iim'\ 

[0 2 2 9] ^<D^. ^^<D>'^^->'C3DU'i/-XhVX<> 

;l/*Jgj^-rSo nv^r^^ F:as— ;W±F9'<'Jly^>' 
i^mxm^T^o C(Dm^. X>y^i/^7!fX{CCF4, 
O2. He«ii^;<fX«rfflV>««|©lig#«A>e,5gsm2 
0»m«SiBBM9 3 9*$-fx-y^i/yU flV^ 
Tx>y^>ifp?fX%CF4, Ogi: LT^ IcDSKUg^ 
9 3 7%X.y^>if-rSo ^&{C. ¥»f*®i:C[)S«?Jt 

rm3(Dmvi(Dy-ht&im5 7 o^jiy^yif-r?>c 
[0 2 3 0] ^-LT. mmto^^trnm^x/^-ysim^M 

"J^y^t^^tX. y-XE^9 4 0-9 4 3 FU 

-f^Eiag 4 4-9 4 e^jgm-rso ^^lti/^^v^ 

T iHi:. «i|t5 0 0nm<D^«| (A 1 1 t®^ 
^M) ir^M^MTJgfigLfco 
[023 1] i^^,^T^ ^•<D±{j:iSig«S«;i;&8 0-12 
OnmO^p^-ejgjSL, /^iit—~y^t^ZLt.\zii-jX 
■^««i9 4 7^Jgfig-r5 (013 (A) ) , ISiiS. * 
*fifefi»jT'{4, l^Xmit^yJ^L. 'XX il 

TO) JKJfi?fb-l'>v''>A{C2-2 0[%]cDi?{bffig) 
(ZnO) *iS^LrcaW»«ffi|%fflV^So 
[0 2 3 2] tfc, BlS«ffi9 4 7{±, Fb-fyi^Q 
4 6 i:MLTafeTJgfl!c-r-5c: tfCfcoTffilftfflT F T 



39 

9 6 3 © K :^mitn%ff}tSimm^m^-sti^o 

Co 2 3 3] ^kic. mi 3 (B) fc^-TJcofc. mmm 

a^i?Xh^ffll,>Tm3CO^ffl*feBaK9 4 9^}g)St-r 

[0 2 3 4] *^Jfifiaj-p«. ^3©SraiteSM9 4 90 

1 /imSai: U BflPgl5«H^«8B9 4 7{Cifi< 1( 

CO 2 3 5] ^Mmm<r)iio\z^ m3osra*&i»)S9 4 

^M9 4 9£O^IP^^5^S![*^S%oTV^Tfe. W«Sfb^ 2C 

CO 2 3 6] :*:*5S0OfCfcV''Tfi. m3(D®raie 

oTfi, 5j?U-f5K, 4?'JT5h\ Ti'U^K BCB 

T'tSo m3©araie8tW9 4 9 f±ifeSH4*wt-s«&a 

CO 2 3 7] ^{c. W«fb^S9 5 0*i?WftfcJ:t) 
JKBgL. S{C^«fj*{CJ:»)^@ (MgAgmii) 9 5 1 30 

S9 5 OmS^9 5 1 «:Jgfi!c-r5t5fe5ioTai|^«ffi 

CO 2 3 8] mmit^V!am 9 sot ura, li^ju 

(Hole transporting layer) &lf^)tS (Emitting la 

y^r) xiSi^zmmmi&mmt^mtr^iiK jEm. 40 
CO 2 3 9] :^mmmxi,tiEfLnmmt Lxif^^)y3i- 

LT(i, ^l/fci. 3. 4-3^4l■9■ 

->*7 ^/~)imW{if-0:> PBD*30~40 

•7U>6**«J1 %^LTl>S, 50 



> #lil!2 0 0 2-2 7 8 4 7 8 

40 

CO 2 4 0] *fc, ffiil«||i9 5 2-pt,#«Mt^® 9 

?>ti:«^*L< ««»«9 5 3^WL»^t&\^\ *|IS6fl»J 
T?fi«iiM9 53i:LT300n mffOgftS^^^ 
ttSo c<o««ilfeffi|i»g9 5 2©^{c::*:5K«?]SS[L* 

[024 1] $rc. «TO8i9 5 2{±i5S9 5 1 (O'^it 

) «fiwb^!i^® 9 5 0. 11^9 5 1 mmicTk^icm^^co 
^\ 

CO 2 4 2] Wfflft^® 9 5 0<DMJ|t« 1 0~ 

4 00tnm] (iBlSWfC«6 0~ 1 5 0[nm]) . 
9 5 1 OASt3r«8 0-2 0 0 [n m] (ftHWfCtt 1 0 0 
~1 5 0[nm]) fttliSmi\ 

[0 2 4 3] C^LTHIS (B) fC^f <J: 5 :&fi|jg09 

1^^950. i?ffi9 5 10aiS:-pri'«SSP^^-9 5 4*^% 

[0 2 4 4] p^-\r^;l/STF T9 6 OSt/n^-v^t;!/ 
ST F T 9 6 1 »SW@eS9 7 0*^^-rS T F TT'* 

CMO S^JBfigLTV-'^o X-Y>yf^>^fflT F T 9 

6 2&xfmmmT f t 9 e 3 i±mm^9 7 1 *^^-r-5 t 

FT1?*t), K»@8S9 7 0OTFTtB^SP9 7 lO 

[0 2 4 5] rj:^. mtm^^m\^^rcmmm(Di§^^ 

ffiS!llHlgScO«jg©«jE*^5~6 vas. Mt±X'^ 1 0 V 
MS[1*+^tSi<r)X^ T F Tfc::feVT*y hxp^ hn> 

t^mti^m-r?>m2<D^ffiiimmm9 2 9t. mAn^tmi 
««9 3 3 b ti)\ ^ti'eny- hmm9 is. 919 

[0 2 4 6] *%W(o^^@cof^ia;>5-ffi{i, ^mm 
i^^^^xwmLrci^m:^mcm'&-ztif^i\ *%?g<sD% 

So 

[02 4 7] ;&***)56CRJ(±. ^sg^j 1-^7 t SSfcfi 

CO 2 4 8] (^009) ^mmmxii^ mmma tn 
[0 2 4 9] m2<ommiimm9 3 g^jg/dc-rs^T'-JD 

^Sfi^JStl^UTfeSo 014 (A) tc^f J: 
otc. m2<oaiB|j(6«|g9 3 9*JgjSLfcm. ^20® 
ffllfe^M 9 3 9 tS-rS J: 5 te, /I -y S/'^-S/ a 9 
3 9*JBfiK-rSo 
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[0 2 5 0] /^VS/'^— >3>ffl|9 3 9{±, mZiDmWS 

3 <Dsmmmm9 sz^ffLx. waft^jg 9 5 otc 

9t)'^mmmf!SMn=^mLzi^?>m'^. ^mmmmmiTk 

< ^tf rc46. / 3 9 3 9 ^ISttS 

[02 5 1] *||S60!|-z?«, -'^•yS^'^— >'Jli9 3 9 
[0 2 5 2] ^O^, m^©/^^'— VcOU-^'XhVX^ 10 

^mx-mi&ir:^^ X«yg=->yj!fX{CCF4, 
02, H e ©ig^;^fX*ffl^^#«M»lig^t«ft^c,,S«^ 2 

©^rasfe^Hg 3 g^^-Tx-y^vyu ^(Dm, 
9 3 7;&x>y^>;frso $?.{c, ^^mi*^mt(Dmmit 

Tm3cDflg4^CDy-MfeiJM5 7 0*X<y^>ir-r5c 20 
[0 2 5 3] ^LT, l»«ttO^JBM*X/^y^»jS->f>ft 

•y^V^^-rSCtTN V-Xie|g9 4 0~9 4 3i: Klx 
f >iB«i9 4 4-9 4 6*?gfig-rSo BI^LTI/>;5:1> 

Timt. ^SOOnmcO^^ffll (AlfcTii:©^ 

[0 2 5 4] ^■©±{cs?9««ii;&8 0~ 1 2 

Onm(Dff?-CJg^L, 7^^~->if-r^C tlC^-oX 30 
iii^«S9 4 7^0fig-rs (014 (A) ) „ tj:^^ * 

^Hfiaj-pti, awSffii:LTl|{bi'>i?«>A.xx (I 

T O) m^mt^ >i^'^l,tc 2 ~ 2 0 [%]©»ftM» 
(ZnO) ^ig^LfeSW#«^*fflV>«„ 
[0 2 5 5] Sfc, B^%@9 4 7fi, KU-Offiigg 

4 6 tSLTMfeTJgjSf tfcJ:n>TSg»fflT F T 

[0 2 5 6] i^{C. lai 4 (B) {C;^-rj:a{C, iB3g« 
@9 4 7{cm-r«{ajl{cMpgp;&*-r5^3©eM«e 
^9 8 2*J^«fSo *||«!i«imi, MPS|5«Jg<a-3- 40 

'y^iy h:iiy^yifm^mh^^ctx'y'-^i-m 

[0 2 5 7] *;te, *ii«fiWcfev^T«, m3(r>mmit& 

mm9 8zt: Lxmimmx^^m^m\^^xi^?>i}\ m 

^tdcoTfi, d^UYSK, .-l^UZ^K. T^";;!/, B 
CB (-<>yi/^^ar'r» ^:^^^/c:*«^1»flgM;&ffl^^ 50 
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[0 2 5 8] ^LT. fH3(Dmmiimm9 8 2±iC^m 

it^m9 5 o^mmt^miz. m3<Dmmii&wm9 8 
2(ommiz7)izjy^m\^^rcy^x-7mm^mu m3 
(^mmmmrn 9 8 2 <omm^mmit lt*j < ® aw* l 

[0 2 5 9] mc. mmit^m9 so^mmm^cao 
m^u micmmmtcj:^)^ (MgAg^ai) 9 5 1 
^3<};tf«««ffi9 5 2^mmt^o c<Dt^mmit^ 
m9 5 oR:f^9 5 1 ^m^t?>icjfciL-:>xmmmm 
9 47tcnLxmmm^mu Tk^^^icf^^Lx^ 

tLxMgAgmm^m\^^?>i)\ 4:^»i©mco#^bj^&-p 

CO 2 6 0] ftfc, WaMt^S9 5 0 i: LT{±, i^to 

(Hole transporting layer) &i;%)tJl (Emitting la 
yer) T'S:* 2S«ift*#«ft:^Jif:-r5*V iE?L)4 

[0 26 1] :^mmxiiiEiim^^mt lx^v y^.- 

LXli. :^>V\£-)Vit}Jl'/'i)/'-)Hci, 3. 4-^4^-9- 
i^/' PBD:&30~40 

> 6 %*?J 1 %^JdLTV«5o 
CO 2 6 2] *fc, ^SSS9 5 2Xt>mmit^m9 

e> L < »«HM 9 5 3 5 i: at >o 
•?tt«aR9 53i:LT300n mJ?£D^fk^|gM^^ 
ttSo c:o«fflK«.«afl8i9 5 2 0^fc:*:^»B»L5S: 

[0 2 6 3] Sfc. ^mmm9 5 2ii^9 5 1 (D'^it 

*«<t^ti»9 5 0, ^fiS9 5 1 immcyk^izmi^^cD 
X. ummm9 5 2 ^x^±m.mm.Lrj:\,^xmimmicm 

[0 2 6 4] *«lfb^S9 5 OOMJlti 1 0~ 

400[nin] (ASWfC{i6 0~ 1 5 0 [n m]) . ^ 
9 5 1 OJP^tiS 0-2 0 0 [nm] (jft^Wfcfi 1 0 0 
~15 0[nm]) t-rrLi£&i,\ 
C0 2 6 5] C^LTHl 4 (B) tC;^-rj:d*«igO 
»J1^SA^^-rSo ®lg«ffi9 4 7, #«ft^ 

tl«9 5 0, Ilffi9 5 l<DaftoTV^SgP4J-9 5 4*^16 



(23) 
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CO 2 6 6] p^^'^JlmTF^9eO&.tSn¥-^r^f\/ 
SiTFT9 6 l(il[iftlHi8S9 7 0*^=&-r5TFTTS 
0, CMO S^}g^LTt>So X'l'-yf^^i^fflTFTg 
6 2St?®l(lfflT F T 9 6 3fiH3RS|59 7 1 A^WTST 
F T-Z?fet), ffilftlHlSSg 7 0<OT F Ti:BlggP9 7 1 <D 

TFT tim-m^±icmi^t^cti)^v^^o 

CO 2 6 7] *^«?©Sl^gBcof^fi7?j4«. *IIS!i^J 
CO 2 6 8 ] ^fc^SISfePtt. mmi 1 ~8 i: gttcffl 

CO 2 6 9] mmm i o) *%Bgfc^i,>T. 

C02703 cc-p. =a3SEIiiE?«r?iJfflL, ^35^ 
m^m^\t}±-$^rcm^^^To (T.Isutsul. C.Adac 
hi, S.Saito, Photochenical Processes in Organized 
Molecular Systems, ed. K.Honda. (Elsevier Sci.Pub., 

Tokyo, 1991) p.437.) 

CO 2 7 n ±te(Dii3t{Cct*)ffi^^nrcw«Kt^ia« 

Co 2 7 2] 
Cftl] 



200 2-2 7 8 4 7 8 




Co 2 7 3] (M.A.Baldo, D.F.O'Brlen, Y.You. A.Shou 
stikov. S.Sibley, M.E. Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 

CO 2 7 4] ±tH©iis:{cj:?)ffi^?nrc*«ft^lW 
n (p tmm <D»^^^lxr^c^.•ro 

Co 2 7 5] 
Cft23 



E t 



Et 



Et 
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yaguchi. Jpn.Appl.Phys. .38 (12B) (1999) L1502.) 

Co 2 7 7] ±m(D^:sinci:om^tnrzmmt^vm 

S (I r^f*) O^^S^JWTtC^fo 
[0 2 7 8] 
[ft 3 3 



CO 2 7 6] (M.A.Baldo. S.Lamansky, P.E.Burrrows, 
M.E. Thompson, S.R.Forrest, Appl .Phys.Lett. ,75 (199 
9) p.4.) (T.Tsutsui. M.-J.Yang. M.Yahiro. K.Nakamu 
ra.T.Watanabe, T.tsujl, Y.Fukuda, T.Wakimoto, S.Ma 
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20 



30 



40 



50 



CO 2 7 93 i^±<Diioic=Mmmm^i}^p><Dm^my6 

CO 2 8 03 :*:mmm<Dmmt. mmm i -mm 

CO 2 8 1 3 mum 1 1 ) *mmmTii. 

CO 2 8 23 H 1 5 (A) fi, mmic^ytm=?'pT f t 
ti^m^^tircmm. (tftsis) i^-v>mic^ 
o Tif±-r 5 c fc <fc o rj&tii-^tirc^mm(D±mm 

T-S»). 01 5 (B) ti, 015 (A) ©A- A' {C^ 
tt«»f®0, 015 (C) imi 5 (A) ©B-B* fC 

CO 2 8 3] a«4 0 0 l±{C^ltP>nfv:H^gf!4 0 0 
2 y-XM^«gffii6@K4 0 0 3 i:, 

tfms^y- hm^mmmm 4 o o 4 a , b t *h«? 

.fc^tcLT. S/— ;W4 0 0 9*<IS^^•€>nTV^5o 

■^^4 0 0 2 4:, y-x«#jaffiift@gs4 0 0 3 1:, 

S#ii»fflStfm*ffly- h©#iRffiS!r|5|g54 0 0 4 

a, bi:©±{cs/— y>^«-4 0 0 8A^I9lt5nTV> 
5o <fcoTBi^gP4 00 2i:, V— X«^i||ffil&|5|K4 

0 0 3 4:, »#3i*ffl&t;^*ffly- h«^iSgs[i(ii5]K 

4 00 4 a, btfi, a«4 00 1 fcS/— ;I/>H-40 0 9 
t->-V>'!ftt40 08tlcj:^-C. ?E«|*r4 2 10T- 

CO 2 8 43 *fcS«4 00 l±}ciattP>tlfciB^gI54 
0 0 24:, V-X«^^|gi!,|pJ8S4 00 3 4:, 

ffl&tfrB*ffly- hm^i!i®a6iHjK 4 0 0 4 a , b 4: 

«, ffii!f(OTFT**LTl>S„ 015 (B) X'lti^m 

6f3ic. T«i«4o 1 o±tcj^fig$nfc, y-x«^tMg 

CX^tn^^r^flym^ FTtp^^:^;\^mT F T;Sr0^ 
•rS) 4 2 0 1 RtfiSlggi54 0 0 2 {C^Sn-SIEldffl T 

F T (.mytM^(Dtm.^mm-r^ tfd 4202* 

0.-j^L/-c„ T F T 4 2 0 IRCf 4 2 0 2{4Tlfi/S4 0 1 

o±{cjBj3j$nSo 
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CO 2 8 5] :^mmTli. SHftlsISSfflT F T 4 2 0 1 
n^-\'*;l/STFT*<fflV>&n> lgftfflTFT4 2 02 
?>n5o $/c. H^aP4 00 2»Ctt)KKfflTFT4 2 0 

CO 2 8 63 ffilftlillS^TF T 4 2 0 ISCfSBIftfflT F 

T 4 2 0 2±{Ctt^HJS^M (V«fkM) 4 3 0 1 
fiKSn, ^©±{Cl^»ffl TFT42020DKl^f' 10 

tm^ffj^mmr^mmmm cmm) 4 2 03*^jg^s 

tl^o H^1iffi4 2 0 3 t UT{4ft*M«[(0;*:*t''S?a 
A^^to L fc ©^fflV ^T at/ \ 

C0 2 8 73-5-LT, mmmm4 2 0 3(D±Kiimwm 

4 3 0 2 *^Jgfig?n, itgMyS4 3 0 2 »IiilS«S4 2 0 

3<o±{c5gpgi5*^S^jnTV^«o C:CDMP^{C^3V^ 20 
T. 4 2 0 3 (0±iCI,i^mt^a 4 2 0 4*^ 

JBfiE^nSo *r«fk^Ji4 2 0 4fi, 

CO 2 8 8] W«Mk^® 4 2 0 4<0?gj^c^jS{±:i^^cD 

CO 2 8 9] Wfflft^)g4 2 0 4©±fC{4383tttt*W 

m) *>6*SSElg4 2 0 5*^}gfi8?n5o S/S:, Itffi4 
2 0 5 i:^«ft^e4 2 0 4 tDI!tffi{C#at- 5*^^ 

fb^S 4 2 0 4;S:^s!s$fcf4l&*rx3?HSv-ej^j«L. 
il*-^7l<^J-{C«!n5-&4v>$ $litS4 2 0 5 *J^figf S 40 

(i'^X^-^y-yi/TS-iO <Ofi!c««H*fflv>§ 
0 5 «R»T^OIlJE*^#^ &tlTt"«So 

CO 2 9 0] L:i±<D^oicLr. mmmm mm) a 2 

0 3^ *«Sft^Ji4 2 0 AmSWMA 2 0 5A^&=S:S 
4 3 0 3*^Jgfig?nSo ^LT5l?tlS?4 3 0 
^^mr)i.o\c. *6i^M4 3 0 2±lCffia)^4 2 0 9A^ 
JgfiJc^nTl^^o «aM4 2 0 9(4. 4 3 0 3 
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CO 291] 4005a l.imMm^Wl.cW^ZtXtz^\^ 
HI LESIl?^ D , ffiKtffi T F T 4 2 0 2 ©V-X^lSt 
®«W{cS^?nTV>5o ?l#0LiBll4 0 0 5 a«-> 

— ;W4 0 0 9 ^a«4 0 0 1 tnm^m^s stj^w 

;l/A 4 3 0 0 *yt-LT F P C 4 0 0 6 *^*-rS F 

p cmmwA 4 0 1 \cmMm\cmm^ti^, 

Co 2 9 2] i^-U>^*j4 008 i:LTl4. 

:/5X^<y-J'tf (:^'5X^-;/^^7-i'yl/Afe^tf) 

fflv^-5ci:*^T^S„ :/5x^<y>:r;^i:LT{4, frp 
(Fiberglass-Reinforced PI 
astics)S, PVF (jl?Ulf:=.;l/:7;l/;i-5'f K) 
y^jlA. v-r5— ^^-/l/A, 5if;xX7';l/7-f;l'A* 
fc(4T^"J/l/«Jii7-i';l/A;£-fflt,>5Ci:*<Tt5o S 
fe^ 7;l/5r.«^A*-i';l/*p VF7-f;l/A-»f>'=?'i'^— 7 

CO 2 9 3] fit. ifiBleig?*>e,0^(3D«j|*:^|SlA^S/- 

4? U iX7^;l/:7 ^ f\^l.t(.rc\tT U ;l/A© J: 

CO 2 9 4] $rc, ?Ea«4 2 1 0 i: LTtigjgVT;!/ 

^i!fk«Jg*fflt''5ili:A^7?#, PVC iif^^}\^=.)V'^ 
o^f F) . T'i^Uyk iKU-r^ K> x4«^i^^BM, 2^ 
U=i->«gg. PVB (4?Utr^;l/^g^^;W $/c{4E 
VA (x^u>trci;l/r-fe7"-h) ^m-'-SilfcA^-p^ 

CO 2 9 5] te.rcJtmtA 2 1 O^SKSIti^M (»S L 
< {4IWt/^ U •> A) L < fiieiR^iR^ L 3 Sf^atc ^ 
&LTfe<fe46{c, '>-U>'i^1^4 0 0 8(Da«4 0 0 
1 «ICDffi{i:iagP4 0 0 7*iattT®}S14ifg;HS/c:{i:Kig 
%!»«L5S«&e4 2 0 7*iB«-r-5„ ^LT. 
'i^S$/c:{4||^%i»SIL5S«&S4 2 0 7imVf6L^iS: 
l/"><J;'5fc, HSP*>'^— #4 2 0 8fcJ;^TKStt!Kias 
rc{4^%«R^L'5 5'©S4 2 0 7 {4IH|g|54 0 OUzU 
If^nrvSo *:6|HI^*/<C— 2 0 8{4B<oai|*''l,-» 

«*fctt^;&eRSLa5!^ft4 2 0 7(4j1^;5:V>«^ 

4 2 0 7«38tJ5C ^*^4 3 O SO^ft^Jp 

C0296]BI15 (C) {C^^TcfeatC, H|g«gi4 2 
0 3A^JglS?n5fcI^f^fc, §l#lilLIB»4 005a± 
tcSf 5 J: ^ fc^iaffi^ 4 2 0 3 a *<JI^Jig$nSo 

CO 2 9 7] $fc, mysmwaLy-oi^KA 3 0 o{4i?« 

4 3 00 a^WLTVSo Sfi4 00 1 i: F 

PC 4 00 6i:*«iE#-rsc;fcT, S«4 00 i±co 

MW&MA 203ai:FPC400 6±0 F P C fflEi^ 
4 40 1 i:*\ «?«1S7-i'7-4 3 00a{cJ;t3r«^ 



(25) 
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200 2-278478 



[0 2 9 8] :^mm&ni. mmm i ~ i o t^mtcm^ 

[0299] mmm i 2) ^mmn^^^-es,^ 
rat. m^B^Tmmicit^. H^5v^«m■eosg1tl^:« 

[0 3 0 0] *%BBcO«J^^B*fflV>fe«^a«gi: L 

:/U'-f ('N-y K-7>^i/h7=''r'X7'U'r) . ■:Mfy-i/3 10 

A^gg. mmmm^?^ (^^w-'i-n^'eri— ^^it 
IS, »e^^y-Affii$fc{i«^s^) , ^mw^m 

iLfcM^n^^S (fti^WtCfiDigital Versatile Disc 

(DVD) miDfzmmi^^n^L. =t<r)m^^w^{.^ 
sx-i-xi/w^&ie^rc^B) ^if*^we.n5o it 

^ct Atas Lv^o ^ti^m^mm>mi^m^3 1 e t 20 

[0 3 0 1] HI 6 (A) ttxu-f'hn/l'S^y-tr^X 
S^SBT'feO, M«:2 0 0 K ^it#2 0 0 2.^ 
352 0 0 3, Xe-*-gl52 0 0 4, trx:tA;^/flS^2 
0 0 5 ^^^tfo :*5!«g©»3t^B«^S^gi5 2 0 0 3 fC 

[0 3 0 2] H 1 6 (B) {i7"S?3J;l/X^;l/*p(^T'fe 
0, *i*2 1 0 K «^®2 1 0 2, §«SP2 1 0 3, 
»ft4^-2 10 4, ^8|5»K4?- h 2 1 0 5, ->i' -y^f 
-2 10 6^^#ifo *«W©«)\^Btt^SP2 1 0 

2^cffi^^§<l^:*^•?#So 

[0303] 016 (C) ay— M!/^-y:^;l/3>lf 
:i-^T-SD, 2js:f*2 2 0 1, gi*:2 2 0 2, S^fflJ2 
2 0 3, ^^-.K- K 2 2 0 4 , ^SPg^^d?- h 2 2 0 

5, 5K-Y>x-i':y^v"i7X2 2 o 6l|*#tf, ^^^(D 

^igfi{4^gP2 2 0 Sfcm-'SC l:*^7?#5o 40 
[0 3 0 4] ^1 6 (D) {i^-.'W;l/3ytf:i-^-pS 
?), *tt2 3 0 1, a5^gP2 3 0 2, X'r-y^2 3 0 
3, tlf^+-2 3 0 4, 3pnig4<-h 2 3 0 5^*# 
tfo *«WO%«ilfi{ia^SiJ2 3 0 2»cffll,^5<l i:*^ 

[O3O5]016 (E) {iiB®!i<**{i;ifc«^S{0 

mmn±mm (^fw^jtctiovDw^^B) t^*), * 

<*2 4 0 1, gf*2 4 0 2, «^gPA2 4 0 3, g^gp 
B 2 4 0 4 , leSfilft: (D V Dl?) if!*iA^*gi52 4 0 
5, tSft^-2 4 0 6, Xt!-*-a52 4 0 7^^^ 50 
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SS^gPA 2 4 0 3 ti^fc LTSSHf ^ 

7I^g^5B 2 4 0 4 it±t LT5<:?««%^^-rs*^ 

?^C0^^««cnP.^^g|5A, B240 3, 2404 

[0 3 0 6] 016 (F) {idr-^;l.ST'^'X:^W 
(^.y Kve;>h'r-rx:/H') T'fet), *i*:2 5 0 
1 , «^fiP2 5 0 2, 7"— AaP2 5 0 3*#t?o 

(D^mmiim7nssi2 5 0 2^i:fflv^sc^:*<-^?^So 

[0 3 0 7] Ell 6 (G) {ilfT':t*^^T*fet), 
2 60 1, S^aJ2 6 0 2, 0I#:2 6O3, 
-h2 6 0 4, U^:3>S«8|52 6 0 5, S»aP2 6 0 
6, /^•y7^U-2 6 0 7, g^A:^/gi5 2 6 0 8 , filf^^ 
- 2 6 0 91^*#tf„ *%W©SDtSgBf±«^a52 6 0 
2^^:ffl^^sc^:*^T?^5o 

[0 3 0 8] CCT'Hl 6 (H) tt^^T^t), * 

«^2 7 0 1 , gf*2 7 0 2, ^352 7 0 3, S^Xtt 
SP2 7 0 4, ^^W:^a52 7 0 5, aif^+-2 7 0 6, 
^^8»SSK:a«- h 2 7 0 7 , T>v")- 2 7 0 8l¥*#tf<, 
*^Bg©%)t^B{ia^gi52 7 0 3 icmi^^ctt'^r'^ 

So ^*5, ^35 2 7 0 3{i||feCDSf:^tefeOD5:^:& 

^•r s c t TmmmM<Dmnmti^ifti^ -s c t 

So 

[0 3 0 9] :&*5, 4?3l56<;{i:*<gHf:^Bcr)5i5Wa[*^ 

[0 3 10] iiem^tSSfiYV^-^-y h->f>C 

ATV (y-:/;l/7^Hf) ^^fl3«?ifiMleIi^*iiDr 
E^^nfclSffi^^-r « C i: < 0 , i^fclftHif 

H/->o 

[0 3 1 1] $/-c, ^S««^)\fLTl^Sgl5^J-*^m;/3 
fcSS^«M-^^fg||^^B£D i. V *3t*1t® -r S 

gs^gp{c5i3fcSB%fflVNSi^^{c«. ^m^^^^^mi 

[0 3 12] J.X±©«{c, *%?«(7)3gffliii5H{i«ii6T/£ 
< , * 6 1* 5 ^J-i5<D«? ^gfcffl V > 5 c i: *^ Rltg-e^ 
So «fc, *^fifSlW<Dm?«l8gt±lliSfifflJ 1 ~ 1 Ucg^L 

[03 13] 

[^ifl®5»«] :^¥^mii±mmmc j; o t, 1 7 a 

77 U-A«ra<Dfi?*^^< ;feS£0^mS C i:y?)^T'^ 
So J:-3TiB^©'7^'>*^f;Hf'r:j-M-^;£A:^-rs««ra 
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[0 3 1 4] J:oT. 7l^-A^M»*«i:?-r. 38:* 
[0 3 1 53 $rc-l!8W«:i5aK^iiJKaftffii:{iS*»), 

[0 3 1 6] ?e.{c*%WO^i6«T-(i. ^-7-7 

[0 3 1 83 **J*^02|E»Rg(D5l3\^lB-e{4. f»Pilll« 

[KScOffi#;5:SJgg3 

[s 1 3 ^^^(D^imwnyu -y mmmfk<rim 



(26) !^M20 0 2-2 7 8 47 8 
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[033 ilJB^tfettS-9-r7U-AWH®ttJ31-rS 

[043 mist?m2?« 

[053 ■^isfcfetts-ij-r^U'-AffiHoas-rs 

[063 Bsgsptfeits-y-:;^^ v—Lmm<n^mt^ 

[07 3 *%WcO^)tSfi(D®|g<7)±®0o 

10 [083 *^R^©^ga<7)H^<D|HlSS0<, 

9 3 *^B^tD^)t^gcD:r n y ^ mRzfmm(Dm 



[02 3 :^§%^<O^S^a<OimR£3»[)|i|gS0o 
[033 



[0103 *^<D%3t«B©|ga@8Sffif(0:rD -y 

0O 

[0113 5 T F T ©f^KX 

[0123 *^©»^tia*^-r 5 TFT ©#sp: 
s%^-r0<, 

[0133 *%IB©5l3^^BA<Wr 5 TFT Of^iyx 

20 m^nktmo 

[0143 *^BB©si3tSB*^w-r 5 TFT ©#iax 

[0153 *«W<D5l)t«B©±li0St;Wf®0c 

[0163 ^^m<D^mm^mi^rzm^misoymo 

[0173 -)iaa<i&^3ie^BoBiggp&c«^cDiHiK 
0, 

[0183 -iis.mis:mmm<D'*)-:fy i^- Awraoai 

[0193 —imfSim^mmoy^yy u-i:.mm<D m 

30 5^f-f5>^y*3^-r0o 
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